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This study gives us a concise overview to describe the different types of energy efficient buildings, focusing 
on the verification of design, interference check, prove feasibility, practicability, attitudes, and saving cost. 
Energy efficiency in buildings may require specific solutions and evaluation. The aim of this study is to 
investigate the impacts of using the integrated design to deliver energy efficiency in buildings at least cost. 
Also, this research seeks to mitigate the barriers that impede achievable cost reductions. The literature 
review and based discussions lead to generate of propositions and questions.  
In chapters about the methodology and analysis, the two associated approaches have been 
employed, the quantitative and qualitative, qualitative and quantitative approaches, examined by 
research, offering rich expressive analyses and viewed as harmonizing. In this research, the both 
qualitative and quantitative approaches utilized the research practice that face the problem 
of construct the gathering data; and are subject to avoid potential bias; in order to examine the 
impacts of the integrated design on the energy efficiency in buildings and the cost. 
 
This study undertakes a number of recommendations, and identifies lessons to be learned; also, 
promote improving the design of the energy efficiency in buildings. With these contributions, the 
research helps prospective users to utilize the integrated design as a potential method offered to 
energy efficiency in buildings at least cost. 
To improve the future work, this study will research further trends to cover the subject areas deeper, in the 
present questions as below: - 
• To investigate the role of public to mitigate the barriers. 
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      This dissertation completes the Master of Philosophy at the University of Westminster, London. 
This research is to mitigate the barriers that impede achievable cost reductions when applying 
integrated design processes during the design of energy efficient buildings. Also, is considered as 
relevant to both the research and to industry professionals. 
 
It is hard to live in modern life without thinking about saving energy. For many years ago, thinking 
about the construction materials in this industry; have been the major concerns for all professionals. 
And the competition about the energy efficiency in buildings has grown widely. 
 
But in recent years, there have been huge improvements in the way of construct buildings. For 
projects directly affected by energy efficiency activity that it is the greatest for cause concern 
however, the conventional design of what is left behind once. Many new buildings that are possible 
to have an efficient energy input and make a difference to new buildings, it is my interest in this 
area that led me to look at the concept of saving energy at least cost for this research project. And 
the development of new design style now more than before, and the needs have increased especially 
by the professionals and the public, and more recently that its development has increased a lot. 
 
At the start of research for the study, there was much in literature regarding implemented the 
integrated design to deliver energy efficiency in buildings that has been recognised. However, the 
literature was failing to take on account, for the most part, and the impact of the new design 
activities on reducing the costs. In the primary research; data can be collected and did not bear this 
out, the most significant findings in this study has been the questions it has raised regarding built 
out energy efficiency in buildings and the factors that are responsible for shaping it. Living directly 
in touch with a number of energy efficient construction development, give the spot to the policies 
control. The implement of integrated design has been changed rapidly to meet new needs in current 
world to deliver energy efficiency in buildings.






Chapter 1: General Introduction 
                
1.1 Introduction                   
The construction industry has become one of the most important economic sectors in the world 
(Halpin and Senior, 2010). At its development, at some stage the construction industry adopt the 
integrated design as a method to deliver energy efficiency in buildings at least cost. The role of 
integrated design is expected to expand when the use of energy efficiency in buildings become 
more popular in industry. Therefore, there is a real need for modernising this industry to enable it to 
face continuing development opportunities that lie ahead. These challenges need more changes and 
improvement in design methods to increase the use of energy efficiency in buildings (Biesbroek, et 
al., 2014). 
 
The use of integrated design in construction industry has become more familiar to deliver the 
energy efficiency at least cost. Many energy efficient buildings projects have been implemented 
with the integrated design method rather than the traditional methods, and have been successes 
(Harding, 2015). This has led to increase interest in new design methods and approaches, including 
using integrated design to deliver energy efficiency in buildings.  Integrated design has two 
objectives: to manage people and to manage the energy efficiency in buildings. Failure of 
traditional design methods to satisfy project stakeholders, increasing project complexity, newly 
established energy efficiency in buildings, and an anticipated increase in investment. In summary, 
innovation and designers see the adoption of integrated design as a method to overcome most of the 
problems face the energy efficiency in buildings implementing (MacKenzie, 2010). 
 
Designers collectively have different sets of norms, attitudes and skills pattern. The research 
discusses the definition integrated design, energy efficiency, and cost. It also, explores the 
differences between integrated design method and traditional design methods and the influence of 
integrated design process on the development of energy efficiency in buildings approach (Marco, 
2016). 
Improving the implementation of energy efficiency in buildings through the adoption of integrated 
design is essential to overcome the barriers facing such as these projects. To confirm it’s the 






optimal choice, it is vital to adopt integrated design process in like this area of construction 
industry, communication, information technology, problem solving and decision making, know-




This study as it is proposed aims to impart knowledge to the field on integrated design by identify 
to overcome the barriers that prevent integrated design from delivering energy efficiency in 
buildings. It will focus on the importance of recognising the design barriers and analysing the 
advantages of applying energy efficiency in buildings at least cost (Gray, and Kinnear, 2006).     
 
These will lead to the development of an understanding of integrated designing in energy efficiency 
in buildings, in obliging diverse client’s criteria. In the last three decades, the design of energy 
efficiency in buildings often became preoccupied with more accommodating. This leads to the 
creation of rigid policies to achieve the energy efficiency in buildings, and often considering the 
diverse needs of clients and stakeholders (Ding, et al, 2012). 
 
However, standardization and design principles alone as an approach cannot fully address the 
desirable integrated design characteristics of energy efficiency in buildings; the client will 
conceptualize energy efficiency in buildings in diverse ways and will have varying budget 
constraints and beliefs about the importance of energy efficiency (Filippini and Hunt, 2011). 
  
Georgiev, et al. (2008) explains that better design should understand the problem space by applying 
the critical thinking through exploring potential and restraints in the design case. Design solution 
and multidisciplinary responses can guide the integrated design to frame design features. New 
integrated design and traditional methods may have the role to lead the attributes of a systematic 
relation in the design case. Integrated design articulation can correlate the design characters to the 
bonds between each part of a design.  
  






Consequently, broad the outline of integrated design must target many and different stakeholders. Therefore, it is 
important to develop a strategy to overcome the integrated design barriers to deliver the energy efficiency in buildings 
at least cost, based on the participation and moving occupation that will move the designer’s role beyond built 
environmental design; and to create shared value by users, and have knowledge of energy efficiency effects (Keeler 
and Vaidya, 2016). 
 
The design language is more than a rational or expressive character; it is an inspiration elevated the 
work’s image.  Integrated design is design methods to bring all disciplines together that are typically 
working separately in a structured form, for the purpose of producing sustainable buildings with 
higher performance (Gliner et al. 2016). All the buildings of integrated design are considered all 
disciplines like architecture, civil engineering, and HAVC. 
 
Eris (2004) mentions that there is a significant relationship between the design parameters and 
finding the appropriate levels of design factors with keeping boundaries within the limitations to 
strengthen the design system. In this way, the design will perform perfectly to reduce the cost that 
will spend by clients. 
Based on that, the roles of integrated design parameters can be divided into: -   
 
1. Produce buildings with higher environmental performance, 
2. Lower the costs, 
3. Inviting collaboration,  
4. Spurring innovation,   
5. Saving time. 
 
Also, there are some functions of secondary parameters like: - 
 
(Health and safety requirements, contribution of renewable, construction control and operation).  
 






To identify these parameters’ specifications, designers could use the standards and codes; also, they 
could determine energy saving targets. In the same time, parameters are detailed to the nature of 
each of facilities (Tichkiewitch and Brissaud, 2013). 
 
When applying the integrated design, specialists of various disciplines will work together even 
though they come from different professions. The qualitative and quantitative aspects of the 
physical and functional properties of the element are inputs to its design process. Some of the 
design parameters determine the cost, design, and risk of component development. Larsson (2005) 
said: 
                        “The engineers, therefore, are tightly bound by the earlier agreed upon design 
parameters. As a result, their inputs for energy efficiency are usually not optimal, but rather add-on 
features or an attempt to rectify inefficient design decisions made earlier.” (Larsson, 2005, p.:67) 
For instance, in a pre-agreed built form that exposes large building glazing to the west, engineering 
inputs are limited to the selection of an energy efficient glazing system and to provide additional 
air-conditioning load by choosing an energy efficient HVAC system. 
 
1.3 Research Goal: 
          Aim 
The aim of this study is an investigation into the impact of using the integrated design to deliver 
energy efficiency in buildings at least cost. 
 
          Objectives: 
 
This research provides a comprehensive and critical assessment of the integrated design role in 
delivering energy efficiency in buildings at least cost, based on the latest published figures and 
original quantitative and qualitative research. Combining theoretical literature and empirical 
analysis with research’s extensive experience in the field, it seeks to identify the obstacles to any 
development in this sector of industry and to propose appropriate solutions to improve this sector 
(Gary, 2009).   Therefore, four specific objectives have been recognised in order to achieve the goal 
of the research and propose the answer to the significant research problems. 







• To examine existing approaches those achieve in cost reductions in the design of efficient 
energy buildings. 
• To identify barriers which obstruct savings in design costs? 
• To point out processes which reduce or eliminate the barriers identified? 
• To validate the effectiveness of the processes identified. 
 
1.4 Structure of the Dissertation 
  
In this chapter of the thesis almost a brief illustration of the structure of the dissertation which will 
be adopted in the other of the following chapters logically, with taking into account the needs of 
this research. Also, in this chapter will be illustrated how to apply this structure. 
Chapter 1 identifies the research rationale, the aim and the objectives of the research, and present 
the structure of the study and its contribution to knowledge.  
Chapter 2 reviews the literature on how to use the integrated design to deliver the energy efficiency 
in buildings at least cost, and the actors in this sector of the construction industry. It also explores 
the current position of the implementation of energy efficiency in buildings. The aim is to assess 
this situation from many angles: construction industry, components of this process, and design 
methods. It aims to examine these factors with an eye toward the potential cost reduction in an 
implementation of energy efficiency in buildings (Rudestam and Newton, 2007). 
Chapter 3 outlines the methodology of the research, its choice, and strategy. This chapter also 
explains the combined quantitative-qualitative methodology, identifying the questionnaire design 
and underlying propositions. It identifies the questions for the survey, including the type of relevant 
data collected and the method of “content analysis” used to attain to conclusion and 
recommendation. The chapter, also, discuss the limitation of the research methodology (Zaal, T., 
2009). 
 
Chapter 4 presents an analysis of the data and likelihood factors of analysis. The chapter goes to 
evaluate the reasons for the acceptance of integrated design in the construction industry (Zundle 
and Bougdah, 2006), the form it has taken, and the success in identifying the barriers and potential 






problems facing applying the integrated design in delivering the energy efficiency in buildings. It 
considers ways to overcome these barriers (Lynne, 2005).  
 
Chapter 5 draws conclusions and recommendations on the basis of the foregoing analysis, linking 
them to the propositions of the research to assess the barriers and potential problems confront and 




1.5 Chapter Summary  
  
This chapter has presented a rationale for the selected area, offered the study aims  
and objectives and agreed on a brief description of the contents of the next chapters of  
this study. 
 






























      Buildings consume approximately 40% of the energy, and nearly 70% of the electricity used in 
most countries (WEC: World Energy Council, 2016). Building surfaces are well suited to 
renewable energy production. Current problems in buildings with the approach based the renewable 
energy production. Strauss and Corbin (2008) propose a research project in buildings to design a 
low-cost hybrid solar electric building, which has the ability to accumulate energy directly to a 
building surface, forming the feature of using low energy in buildings.   
 
 
Two of the greatest challenges in the construction industry design process, and implementing 
energy efficiency in buildings. Integrated design needs to be promoted in high-performance 
buildings in order to deliver energy efficiency (Plamer, 2011). Statistics released by the UK 
Department of Energy and Climate Change (DECC, 2012) state that energy consumption in the UK 
steadily increased by 20% in the past two decades; and reveal that the residential sector consumes 
an estimated 26% of the total energy used in the UK, of which an estimated 48% was used for 
heating. The UK government is seeking to implement the best methods of reducing energy 
consumption and one of the sectors being targeted is the construction sector (ADEME, 2007). 
Energy reductions can be achieved by improvements to the design and construction of the building; 
energy in the building can also be made more efficient by using renewable sources of energy such 
as solar and wind power (Garcia et al., 2012).  
 






Vidar Lerum (2007) explains how the building can be a high-performance building (HFB) with 
energy efficiency should carry significance design? Also, he suggests judging building only on its 
design and built objectives, it needs to find the fact to proof that building is within of HFB. The 
designers can investigate buildings if contribute to HFB standards to act as energy efficient 
buildings by using guides of VidarLerum (2007) that have been set in his research; which clarified 
by use a number of contemporary design examples from around the world that comprise the 
evaluation of the disclose of hidden features of design construction projects. This will enable them 
to participate competently in their own designs. All design disciplines have to draw the anticipated 
outcomes of their design that could help in planning and explore the actions expected of their 
design, also, the need to be proved for more diverse functionality and to utilize those outcomes 
(Suh 2013; Malmqvist 2013). 
 
Edwards (2001) explains that existing buildings that can be renovated or retrofitted, thus also can 
minimize the environmental impact that a new construction might create. Not only is this route 
more design, the design could be quite beautiful with the juxtaposition of old and new construction. 
The designers should think about the choices for materials and finishes, and what impact each may 
have on the specific goals of the project. As the team gets acquainted with one another, and the 
client is on board with the Pre-Design discussions and a vision is created, they are then able to 
move on to the further design stage, as a Schematic Design (Edwards, 2001). 
 
 When the engineers plan for the integrated design of buildings they mostly follow their own 
strategies. And most of the developed countries use their strategies for the conservation of the 
energy in their buildings. 
 
This chapter presents the main points of the literature review about the integrated design, energy 
efficiency in buildings and the cost with consideration given to the different arguments and 
thoughts cantering about those topics through a number of researchers. This chapter includes the 
definitions, features, opinions involved in the application of integrated design to deliver energy 
efficiency in buildings with low cost. This study discusses the concepts of ID, EEB, and cost and 
their impact on the progress of the projects. It also explores the differences between ID and 






traditional design and the influence of the cost on both the development of the EEB and ID. And it 
will outline the background knowledge of the latest research in integrated design and energy 
efficiency in buildings; in addition, study the relationship between the cost (De Lit and 
Delchambre, 2011). 
 
Even the available literature on the subject is somewhat limited; the literature reviews in this 
chapter present a valuable overview of the researches and studies in related aspects of the subject. 
The idea of merging integrated design with energy efficiency in buildings under the shade of cost 
represents an effective understanding to cover a wide range of notions (Zeng, 2012). These ideas 
are ground and base on the consistent adaptation of supporting the innovation and develop the 
initiative and developing new strategies. The development of integrated design techniques and the 
application of energy efficiency in buildings need to examine and find if it is in the same level as 
the altitude of vision and the needs in both trends (Larsson, 2009). This research will attempt to 
redress this and fill the gaps within the subject. 
 
The efficient energy buildings (EEB) market in the world has grown rapidly in recent years and the 
work has expanded. Major projects have grown more complex, and start to seek for new 
approaches in design for these projects which have not been successful. Arvin et al., (2002) explain 
this has led to increasing the interest in new methods and approaches, including integrated design 
(ID). ID concept that originated in the USA and has been transferred to other developed countries 
(e.g. the UK) and developing countries. ID has two main objectives: to design efficient energy 
buildings and to minimise the projects’ costs. Several designers have emerged failure of traditional 
design methods to satisfy projects owners, and increasing project complexity, additionally, the 
project’s owners showed some interests in the adoption of ID as a way to overcome some of the 
sector’s performance problems (Bentley, 2009). 
 
However, the study of methods which enable the integrated design to deliver energy efficiency in 
buildings; need to undertake the latest improvements in these aspects to enhance a full 
understanding of the aim of research. Also, it will help to replace the existing construction methods, 






and eventually lead to the creation of possible solutions to help overcome barriers that so far have 
proven difficult to clearly identify and characterise (Keyson, 2013). 
 
It aims to create a fundamental basis for designers to make the design process remarkable to ensure 
that design can achieve the energy efficiency in buildings. Here the question can be posed, what are 
the well-definition and adequate picture about the knowledge areas surrounding the integrated 
design? The anticipated objectives to understand this type of design is to draw the outline the 
concept of the integrated design, and also identify the trends of the design work, and figure out the 
identity of all the influences at work which reflect the ability to this type design to meet project 
requirements seamlessly (Kiel, 2008). 
 
Deutsch (2011) explains that integrated design is making a decision about the process that seeks to 
adjoin the synergistic, holistic and integrated elements of design for the most effective outcome. In 
reality, characteristics of the factors that affect the integrated design can be deduced, that depends 
on a number of practical aspects at different levels; and also, include the direct and indirect effects 
of the costs.  
 
In addition, it indicates the involvement of specialists in these areas to work to gather 
simultaneously through the use of their own methods and available tools that result in 
complementary solutions. Macaulay (2008) defines integrated design as a collaborative method for 
designing buildings which emphasizes the development of a holistic design. The concept of 
integrated design encompasses all stages of design in order to work collaboratively and more 
closely involves aspects of architecture and construction, as well as saving energy and the costs. 
 
Stansinoupoloset al. (2008) defines integrated design as a whole system design, depending on the 
main concept which optimizes each component of a system independently and leads to complete 
systems, especially when energy efficiency becomes a goal. Lesniewski (2006) from the American 
Institute of Architects (AIA) defines integrated design as a method that improves design results by 
integrating all project components into a collaborative process that supports the skills and thoughts 
of team members to increase project’s value. Therefore, Integrated Design is an approach which 






brings together all the design teams working on a project - architects, engineers, and other 
consultants - to collaboratively consider all functional characteristics of design from the concept 
stage to the submission of design. 
 
Aroul et al. (2011) state that energy efficient buildings are buildings that have been designed, 
constructed and operated in an energy efficient method, using materials and energy efficient 
systems. Energy efficiency is something that delivers more services for the same energy input or 
the same services for less energy input. And this consistent with a more simple definition by 
Fawkes (2013) explains that energy-efficiency is aimed at reducing the amount of energy required 
to provide building services. Therefore, an energy efficient building is a building which uses less 
energy to design and construct than an average and uses less energy to provide the same services as 
other conventional buildings.  
 
The literature review chapter in this study has number of goals in assess, evaluate and analyse what 
had been written in the main areas of research in depend of the importance of them (integrated 
design, energy efficiency in buildings, cost).  
 
 
2.2 Integrated Design: 
 
2.2.1 Literature Review: 
 
The integrated design has become one of the most important construction sectors in many 
countries. It is among a number of sectors in the current stage of development in the construction 
industry which has a different contribute too many economies. Therefore, there is a real need of 
modernising in this industry to enable it to face the continuing development opportunities that lie 
ahead. This challenge requires more changes and improvement in the construction industry and 
design to participate in the global competition of the 21st century (Cheng et al., 2007). Many 
successful projects now indicate that integrated design has been used to create comprehensive 
energy efficiency buildings on a reasonable budget for more than two decades. Although, 






 implementing integrated design is not an end in itself, for any project it is necessary to accomplish 
most design tasks. It is obviously essential for all stakeholders to understand applications of 
integrated design concepts. 
 
Improving the integrated design processes (IDP) through the adoption of new methods which are 
preferred to overcome barriers facing the achieving of efficient energy in buildings. It is vital to 
adopt a good design practice in problem-solving, decision making and know how to transfer the 
technology (Kiel, 2008). 
 
According to the Oxford English Dictionary, the verb integrate means ‘to combine (two or more 
things) to form or create a whole (something)’, or ‘to bring (people or groups with particular 
characteristics) into equal participation in larger group’. These two definitions are both present in 
the meaning of ‘integrated design’: it involves bringing various designers together to create a 
detailed plan of a building. By doing this, the different functions of the building – the shape, look, 
use value, etc. – will be considered as a whole, and not separately. 
 
Design as a generic term is defined differently by different domains and individuals. Consequently, 
‘integrated design’ involves bringing various designers together to create a detailed plan of the look 
and function of a building, resulting in a building which works as a whole. Among the most 
important attributes in the style of the integrated design which effectively relies on the style of 
redundancy in the design which can also obviate from the need to use a number of modern 
technologies in the application of energy efficient buildings (Stansinoupolos, 2008).  
 
This type of design needs the development in the construction philosophy and the operative 
conditions implemented in the projects, it requires a comprehensive understanding of design 
concept and construction policies. The procedures of the integrated design process allow to all of 
the owners, consultants, and the construction firms always argue about the number of factors to 
give a minimum of control and manage the projects. Integrated design requires the minimum 
number of designers as possible or the recommended, and the minimum number of the 






professionals, therefore the cost of employing the staff in this type of design is less than what to 
spend for hiring staff which increases the firm’s profits (Del Monte, 2009).  
 
The integrated design can handle the requirements of the variables that affect the inter-relationship 
of the project team including (owners, designers, contractors, other stakeholders). Unlike the 
traditional design, the integrated design must be able to lead all contributors in the projects and 
have a full understanding of this new design role. Also, this design should make other stakeholders 
participate in the involvement of their responsibility, and that will reflect on the operational design 
measures, and the organisation’s structure. Bazjanac (2008) states that in particular construction 
industry, and the designers should decide the strategic decisions which occur at a number of events.  
 
Integrated design is the process that controls the decision making and can authorize any stage in 
design team which enhances decision centralization. Study the integrated design and analyse all the 
factors that have a real contribute on the whole process of design, which points out the 
identification of these factors and take in consideration the risk, tangible and intangible, keeping in 
mind that the strategic process in a construction firm which is based on previous design (Perkins + 
Will and Stantec Consultancy, 2007). 
 
The organising of integrated design involves understanding and controlling all activities related to 
the materials and technologies, including all aspects of acquisition, specifications, and 
implementation. The construction industry directs the designers in the material design for the 
project. The construction firms should then participate in specifying and sorting of all materials in 
accordance with the project particular conditions and specification (Birkeland, 2002) from the 
Environment Development Research Association (EDRA).  
 
Integrating the design is a tool to optimize the design of a physical entity or process. It is important 
to distinguish between the traditional design and integrated design; while (Busby Perkins & Will 
and Stantec Consulting), one of the Canadian Consultancy, 2007), define the design process as: - 
 






                        "It's the technical review process that has a close reciprocal of engineering design 
with the value of the design which derives from the traditional design".  
By contrast, and they define the integrated design as: - 
                        “The matching of project decisions and directions with the expressed requirements 
of the stakeholders, from a value derived perspective.” 
 
 
Which seems different from other researcher’s definitions, and they express the relationship 
between the construction industry and integrated design can offer. Construction industry provides 
the integrated design with a mechanism by which to evaluate the entire cost versus workability with 
regard to the project. This facilitates the input of alternative methods and materials and the co-
ordination and co-operation of team members. States that integrated design could be categorized as 
a brainstorming exercise. Often what appears to be an excellent recommendation result in a more 
optimal overall project design and implementation. Horst, and Rittel (2013) as members of (Design 
Methods Group (DMG), define the design as a proactive, creative problem-solving service. It 
involves using a structured, multidisciplinary, team- orientated approach to making explicit the 
construction industry system using functional analysis to expose the relationship between time, 
cost, and quality. Strategic and tactical decisions are audited against the system at different stages 
through the development of a project or the life of a facility.  
 
The design in the project includes the steps of the design includes the processing of all construction 
activities in the projects from inception to completion including determining, formulating, 
designing, developing, installing and coordinating the required elements of the delivery process of 
the project. To shoulder these responsibilities, the designers should have enough experience and 
qualifications to be able to manage the design of the project and meet the construction industry 
requirements (Zamenopoulos, et al., 2007). The key to controlling the design of construction 
projects is, therefore, the way in which contributors are organized, so that their skills are used in the 
right manner.  There is little point in the construction industry developing its design skills if they 
are not then implemented effectively. Even project designs are varying in terms of size, the time 
that they take, the resources they require and how the design can influence project activities. The 






planning of projects plays an effective role to interrupt the desired project achievements (Deutsch, 
2011). 
 
To control and the integrated design, it should include all elements of successful design of the 
project that contribute to project quality as stipulated and required by the construction industry, 
according to the design approved by the integrated design team and constructed by the contractor.  
 
Also, it includes the technical specifications, material choosing, and measurements, contractor 
installation capabilities, building codes and policies. Lesniewski (2006) a member of the American  
Institute of Architects (AIA) argues that quality of integrated design is hard to define within the 
construction industry. Also, he states that quality management includes all activities of the overall 
design function that determine the quality policy, objectivities, and responsibilities and implements 
them by design means such as planning, control, assurance and the improvement; failure to meet 
project requirements in either dimension can have serious negative consequences for design the 
project. 
 
The knowledge of integrated design could include the availability and capability of experienced 
designers and the service’s resources, particularly the ability to make the most effective use of the 
professionals involved in designing the project (Harding, 2015). The construction industry duty is 
to control and coordinate all consulting design and planning construction services at the project 
level, by means of organisation, design acquisition and team development. 
 
There are some examples that give a clear illustration of the extent of the obstacles’ influence can 
have. This is based on the data that can be drawn from those involved in the design (Smithers, 
2002). In order to promote an understanding of the philosophical framework for integrated design, 
it is necessary to identify the background that the concept of this type of design can be derived. 
Integrated design was developed in the middle of the last century and was initially elaborated to 
meet the requirements of the combined design disciplines; at the beginning of the design stage and 
later was extended to other stages (Venhaus & Dreisitl, H., 2012).  
 






The objective of integrated design concepts is to be able to act in an effective manner to help to 
reduce the costs rather than have a more direct impact on the design. There are many benefits that 
can predicate to obtain from the use of integrated design in different aspects, especially at the 
performance level, the amount of energy usage in buildings and saving the financial resources. 
There are some influencing factors and barriers that have a real impact on the efficient functioning 
of the integrated design process while maintaining the design elements (Cheng et al. 2007). 
 
Defining the concept of integrated design when work in design efficient energy buildings; depend  
on the importance of the design and the extent of the impacts on the interest earned when the design 
is planned using technology and materials to achieve energy efficiency through integrated design, 
also, on the type of energy efficiency. Maher (2000) explains that integrated design can prove its 
effectiveness in achieving energy efficiency in buildings; when the cost of used energy is less than 
that used by traditional buildings. The use of energy efficiency in buildings that have been designed 
with integrated design is a significant issue and continuous concern for many specialists when 
focusing on the importance of how to apply and use the energy efficiency with the possible lowest 
costs; in addition to the emphasis on maintaining the diversity of energy sources and depletion way 
of energy, as well as to reducing harmful emissions (CO2 emission) that affect the climate (GEA: 
Guyana Energy Agency, 2014).     
 
Integrated design discussions mostly focus on the efficiency of the process of construction, efficient 
use of materials, and use of technology that is available in that area. It is very important to note that 
the buildings are deceptively complex and at their best, they connect us with the past and are the 
representation of the greatest legacy for the future. Cross (2011) wrote many articles and research 
about the integrated design, he discusses in his thesis whether the design is an art or a science and 
he concludes that design can be described as a district of looking for the intellectual independence. 
 
According to Cross’s (2011) opinion, to consider the design as one of the sciences thus will 
enhance the design opportunities to develop within the work structure.  Also, it enables the designer 
to work with two options to adopt the design once as a science and other as an art. His outlook on 






conversations around the nature and the style of the original design with the possibility of mergers 
between objectivity and technical outlook when appropriate design things.  
 
Although the design has come into view as a modern contemporary style, and all develop the 
design to be used on residential and commercial scales, they considered design as one of the best 
methods to create distinctive intellectual work. Zeng (2004) follows the others in considering and 
examine the promise of consensus upon whether the design is a branch of science or an art,  
 
meanwhile, there are two groups each one support one opinion against the other one 
(opposites)through recognising a number of aspects. However, he believes both sides are not totally 
wrong and he makes his own way by consolidating some aspects of both side and devising them 
together in one contrivance. 
 
Maier et al., (2009) traditionally, define the design as an inherited human pattern of art that 
addressed a particular artefacts form of the designers’ creative skills. Also, some designers don't 
accept the idea of being a part of any commercial business to reduce consumed resources and 
ecologically featured design; because they believed design is more than aims and objectives to use 
the minimum time or resources for effectiveness, it's an independent or collaborative human 
function.  
 
Depending on what (Margolin, et al., 2002) introduce the Expansion Model in the implicit role of 
design is to maintaining and reinforced the economic system in two aspects; the first one to identify 
the consistency of the market products, the other one is the spatial structure for the tokens of 
economic exchange. Based on that, the design contrasts between different views sometimes towards 
science and at other times close to mathematics and the other toward the art, therefore, the design 
trying to find its own way in response to resolve the problem. 
 
In order to enhance the separation between the standard traditional design and the integrated design 
in a logical and effective purpose could create a fundamental approach to design. Construction and 
integrated design process are not so simple, but it is also integrated with productivity, providing 






shelter, embody the culture of that place and play important role in the development of the plants. 
With the increasing role of the technologies and the electronic devices; the construction of stable 
buildings becomes so much complex and costly (Attia et al. 2009). 
 
According to Don Kumaragamage (2011), there are some differences between the two design 
methods, in features and elements which are listed in the table (2.1) below: 
 
Table (2.1) Explain the comparison between the traditional and integrated design 
 
Integrated Design Traditional Design 
1. Inclusive from the outset Involves team members only when 
essential 
2. Decisions influenced by broad team Less collaboration exhibited in early 
stage 
3. Whole system thinking More decisions made by fewer people  
4. Allows for full optimization Limited to constrained optimization 
5. Seeks synergies Diminished opportunity for synergies  
6. Process continues through post- 
occupancy 
Linear process 
Elements of Integrated Design Elements of Traditional Design 
1. Emphasise the integrated design 
process 
Define the functional requirements 
2. Conduct assessment to  help identify 
requirements and set goals 
Carry out the necessary investigation 
and analysis 
3. Ensure requirements and goals Establish design criteria and perform 
elements 
4. Evaluate solutions Determine potential modes of failure 
5. Work together as a team from the 
beginning 
Perform risk analysis 
6. Think of the building as a whole Prepare risk documents 








Lewis (2004), member of ASHRAE: The American Society of Heating, Refrigerating and Air-
Conditioning Engineers, defines integrated design as a collaborative process of preparing design 
and construction that results in optimized project system solutions. For integrated design to succeed 
and be beneficial to the project, the entire project delivery team must be committed to 
understanding, engaging with and others who involved in the process from project inception 
through operation and maintenance.  
 
Del Monte (2009) who is a member of the AIA defines integrated design as the best method to 
design a building by achieving the needs for design in projects. An integrated design process 
enhances collaboration work among the team members during all design stages. The best strategies 
for integrated design will: 
 
1. Encourage the best communications among teams; 
2. Plan the design process; and 
3. Promote integrated working among design disciplines. 
Also, in order to make the integrated design obligations, it should: 
 
1. Identify design strategies 
2. Set integrated design goals 
3. Use whole system analysis 
4. Base decisions on cost-effective design and 
5. Integrated design factors 
There are different elements which interact with each other, but if some of them affect the building 
in different ways, then the results will be costly and inefficient.  
The main factors can be stated as:  
 
1. Site  
2. Climate   






3. Orientation   
4. Landscaping   




The complete integrated design process is relying on complex inputs; and most clients start with the 
identification of the basics needs for their buildings (Saunders, 2002). It includes all the basics of 
the quantifiable requirement for space of the building and the capacity of the budget that owner can 
be used approximately. The important basic step starts with the need assessments that include 
assessment of the available and the prime data that are provided for the integrated design. It also 
estimates the technical requirements and the realistic special requirements. This step focuses on the 
program around which this integrated design will be completed (Goldschmidt, 2005). 
 
It is much important for the designer to make a master planned at the initial stage so that it will be 
easier to assess all the requirements and can arrange them step by step so that process of integrated 
design is initiated with the efficiency style. Other main parts if the initial step is to develop the 
scope of the project, programming and then research on the client's needs to find the best 
opportunity that can be used during the integrated design process as pointed by Deutsch (2011). In 
the next step, client discusses it with all other stakeholders. At this step, all the engineers and other 
consultants will play a key role in the making design decision process. 
 
Cheng et al. (2007). Suggest that the integrated design may have the opportunity to frame the 
significant keys to solve a large number of unfamiliar design problems. This can be through: 
enhancing the practice of new technology; considering the main information that should be 
directed; and recognizing the design aspects that can play an important role. 
 
Suresh (2011) explains that engineers need to spot on aspects of Integrated design which can be 
noted like: 
 






1. Interaction design  
2. Information architecture 
3. Visual design  
4. Usability testing  
 
 
Each one of them has number of development ideas that could discuss in some topics as: 
 
1. Ideation (e.g. usage, experience, focus areas, tasks and sharable elements) 
2. Design Proposal 
3. Feasibility analysis 
4. Prototypes 
5. Finalize design (roadmap) 
6. Specification of design 
7. Usability testing 
8. Final lockdown 
9. Marketing collateral 
 
Horst and Rittel (2013) members of (Design Methods Group (DMG) and the DMG Journal in 
Germany) refer to the radical distinctive act of design work as a semantic key that could be the 
referent to more holistic result, thereby aims to develop the clients’ satisfaction, reduce the negative 
environmental impacts, and organise the activities they rely upon. Also, he exclusively finds that 
design can play in gathering the segments of science and art of design without any boundaries could 
restrict the creativity of design.  
 
Zeng (2004) (one of the famous designers) worked on organising a Systematic and Intuitive 
Methods in Industrial Design Conference in England, which manifested the contemporary design. 
 In this conference, the commercial design had been established. Furthermore, he suggests that 
design as a hypothetical structure support the creativity and improvement in a number of trends. 
After that conference, suggestions of some design schools appeared to concentrate on: 







1. Taxonomic processes which rely on describing the human behaviour as a tendency 
understands the environment in a certain way. 
2. The design is an art movement to restore its activities and emphasize on simplifying it; also 
getting the objective access to know the philosophy of the design process. 
 
3. Using the actions of the design to deal with the phenomenology which proposed by Hussert 
(2001) to study human experiences and understand the consideration of the reality of design 
situations. 
Maher & Tang (2003) went further more to explain what the design language means? And how it is 
so essential tool in the way of design timeless buildings? The primary advantage of understanding 
the design language is to find a method that fits the design specialty and designer’s views. Also, he 
explains how the cost can affect the design method or processes, and the way of acting alternately 
in each other. That could be happening naturally within a sequence of process' time in an aim to 
bring forth the desired outcomes; furthermore, this could be capable to systemized design’s events 
economically. 
    
Earl, et al., (2003) state that to a realistic point of view, if it is dealing with the design methods of 
the "way of" and to be determined "what time things are the happenings?", and what kind of the 
system required.  The biggest challenge will be when design implementation faced with the 
challenges through force and means of implementing.  During the implementation of integrated 
design, design variables could be affected the results of the processes because the way of 
interacting with the case is different from designer to another one; which may be is dissimilar 
results between each one in the same of the design team.  
 
Horst and Rittel (2013) explains that in practice there is a remarkable importance of design aims 
and objectives in sourcing to enhance and accomplish the design work; in same time the desired 
goals of the design process shows there is a need for real awareness of the customer’s experiences 
which will reflect the comprehensiveness of the clear solutions can be achieved by the designers.  
Depending on the ways of thinking and information collected from the verification of design case; 






the use of exploration and the designer’s insight; also by using of intuition to bear out the peripheral 
conditions of situations. 
 
Some writers define integrated design by its uses to distinguish it from traditional design; which 
means a specification of an object, or strategic approach that intends to accomplish goals, in a  
 
special circumstances, using a number of elements, to meet requirements, within legal, political, 
social, environmental, safety and economic constraints. While others set that the design is not just 
an interpretation of the designers’ imagination; and some of the others also note that it’s not only 
thinking about the design’s problems: it’s an active system to translate all of above.  
 
2.2.2 How integrated design process meets methods? 
 
Earl, et al., (2003) agree with other researchers about process and method of integrated design 
which work in parallel and are considered mutually, but they nevertheless remain different in the 
style of work. The integrated design process is a series of natural events or to visualize the design 
within the time sequence so as to ensure access to the expected results. On the other hand, the way 
of integrated design means how to design and implement things in a systematic style by using the  
techniques in every appropriate way. How to judge the success of integrated design to contain all 
the dimensions of the problem? In a realistic look, any integrated design method has its own tools 
that define two main concern (when and how) which they excite a lot of challenges towards 
applying the design (Mumovic & Santamouris, 2015).  
 
There are a number of quantities that assume a set of interact values between each other; which 
have effects upon the integrated design results. There is no common tool to use the integrated 
design as the alternative trend to frame the desired development. Maher & Tang (2003) found the 
Environment Development Research Association (EDRA), he was striving to incorporate who 
employed in social science with design engineers to design a healthy building with less carbon 
emission.   
 






Mumovic & Santamouris, (2015) pay a lot of attention to the way of studying the integrated design 
that focuses on how to use the artificial thinking approach to understand the method of the 




Hence, Santamouris's general contribution concept has a deep effect on the particular dealing with 
the social negative impacts that related to cognitive contemporary design methods. This opened the 
gate to invest the science practice in design rather than rely on intuition.  
 
Bayazit (2004) in her research about the design methods, she states and adopts with some 
researchers those perceptions of design process which consider the ability to use the rationality 
methods in the knowledge of integrated design and scientific technology, to enable it to make the 
difficult decisions in a harmony way without any inconsistently with the environment of work.  
 
At the same time, Yan et al. (2009) made it clear that there are a number of areas that could 
constitute the design and what design concern about; that is noted here briefly and they will be dealt 
with in detail later.  Meanwhile, they will reflect the ways of thinking about of the core integrated 
design, and these important issues are as follows: - 
 
1. What are the integrative ways of designing things that produced by a human? 
2. How are these ways framed when considered by the users who look at things' functions 
when they are in utilized? 
3. The people from outside design team could play a significant role due to their works that 
involve in design activities indirectly. 
4. To embody integrated design requirements, its concepts should be reconnected with the use 
of organised approaches. 
 






Zeng (2002) writes about design theory, he treats integrated design as the works can be done in an 
efficient process by using the cooperative methods; also he classifies the integrated design 
depending on situations to direct and indirect design approach. 
 
Traditional design has been practiced for many years, but Zeng (2002) thinks design should be 
uplifted to absorb all the roots of the problem so the design specialization will be increased in a 
natural process. The design process with a consistent approach based on the available data, taking  
 
into consideration the type of analysis that inspired the direction of the required specifications, as 
follows: 
 
1. To allow all parties and other disciplines to express their ideas and to facilitate the granting 
the design processes all the functionalities.  
2. Give the ultimate advantages and stakeholders have the opportunity to participate and 
influence the integrated design process to draw their impressions on the final shape of the 
design.  
3. There are some of the design engineers who do not pay a lot of attention to the method 
taken they use the integrated design.  
 
Gorb (2012) propounds that the integration of design is one of the cognitive cases in the 
construction industry that could support a number of business aspects which are connected with 
construction characteristics in somehow. Thus, maybe lead to turn the results of some activities and 
interdependency with design images to beneficial outcomes. This kind of relationship enables the 
designers to identify the differential level of final user's visions realistically. The integrated design 
has the intent to embody things in an acceptable combination to optimise the appropriate design 
envisaged results. 
 
2.2.3 Integrated Design Concept  
Gu et al., (2001) have drawn a number of ideas consistent with the thoughts of some researchers to 
distinguish the integrated design principles in the direction of full understanding to these concepts. 






These were some considerable studies to resolve related issues which can be summarized as 
follows: 
1. Giving the problem its own structure  
2. Synthesising 
3. Finding a solution to the problem by relying on problem formation  
4. Solving the problem over the adequacy of the construction environment 
 
Botta-Genoulaza et al. (2005) state that there are a number of new values that define the integrated  
design and live the action of the designers to enhance the optimum role of design. The opportunities 
that available for designers at the new technology time, which cannot be ignored or missed out 
because it will give the work many wide prospects during this time; and that has the features of 
availability of all needs for the financial and technological resources more than before.  
 
 Blackwellet al., (2009) add their voices to others who agree that the integrated design is the 
concept of buildings that emerge from the designs of the buildings to create and a reasonable 
management of the buildings, and should be constructed efficiently on the basis of the principles of 
the resources. 
 
The most important in construction industry the needs to focus on the concept of integrated design 
in buildings due to the rapid increase in energy demand because there is a big changing in climate 
and that cause incredible increasing in carbon level (Herring, and Robin, 2007). Existing buildings 
that can be renovated or retrofitted can also minimize the pollution impacts that a new construction 
might create. Not only is this route for more design, the design could be quite effective with the 
juxtaposition of old and new construction.  
 
Yao, et al., (2007) explain integrated design discussions mostly focus on the efficiency of the 
process of construction, efficient use of materials, and use of technology that is available in that 
area. It is very important to note that the buildings are deceptively complex and at their best, they 
connect us with the past and are the representation of the greatest legacy for the future. 
 






Construction and integrated design process are not so simple, but it is also integrated with 
productivity, providing shelter, embody the culture of that place and play important role in the 
development of the construction industry. With the increasing role of the technologies and the 
electronic devices, the construction of stable buildings becomes so much complex and costly, 
which means the seeking for more alternatives are increasingly demandable greater than before 
(Attiaet al. 2009). 
 
While it is important to keep the scope of investigation broad, goals and objectives must be firmed 
up. Integrated design alternatives should have the chance to develop based on a synthesis of the 
entire team’s skills and knowledge, (Perkins and Stantec Consultant, 2007). According to the 
integrated design process, in this phase, the core team is joined by an energy specialist, cost 
consultant, and certification coordinator to name a few. A designer should be analyzing with the 
team on how they want efficient energy to affect the design, and how the building should be used to 
maximize the efficient exposure. In addition, the designer should pick up on how the client wants to 
the space to feel, and experience the patrons. 
 
All the time he attempts to achieve the design concept successfully and is presented to the client for 
approval; as what Lebjioui et al., (2016) explains: 
                        “All architectural, civil, mechanical and electrical systems are assessed for their 
expected performance and impact on all other systems as well as on the goals and targets.”  
 
Within this concept, all the professionals should have to come up with the best possible design 
solutions for their specific sector of knowledge. Integrated design as a science explains the actual 
science of design involving the construction of efficient energy buildings. As state by (EESI: 
Environment and Energy Study Institute, 2006) and this state that the building as it is actually 
designed by using the integrated design of all the interacting elements and according to this 
concept; many people believe that the building ends at the place where the boundary or outer 
surfaces enclose in the field of engineering. But according to the engineering point of view, it is 
much more than it, all the aspect from where energy enters into the building are included in the 
design.  







That is why while the construction of the efficient energy building engineers has to focus on all the 
elemental features and the complete environment around it. Design science is an important part of 
the engineering science that draws upon physics, chemistry, architecture and the life sciences. And 
design process. Therefore, several frameworks related to the design of energy performance have 
been proposed (Sorrell, 2007).  
 
2.2.4 Design Approach Involve 
 
The notion of efficient energy is becoming more of a preferred approach rather than an option in 
current integrated design achievements. It needs to prove the success of use the of the Integrated  
Design Process (IDP) to plan and execute a project with maximum design features. IDP is a 
“Collaborative process that focuses on the design, construction, operation, and occupancy of a 
building. As for IDP, the process is comprised of seven different stages. Based on the type of 
occupancy, specialized team members are chosen strategically to partake in either all or a few of 
the stages. 
 
For start, the core team will come together and begin the IDP. Generally, the core team is 
comprised of the client, architect, landscape architect, civil, mechanical, structural and electrical 
engineer. However, for a wider scope of perspective, other specialists such as a contractor, building 
operator, estimator, ecology, and energy specialist may be present.  
 
Arguably, the most important part of this is choosing the site or base building, given the nature of 
occupancy. Reed, (2004) explain that at this stage, the designer should begin thinking about choices 
for materials and finishes, and what impact each may have on the specific goals of the project. As 
the team gets acquainted with one another, and the client is on board with the Pre-Design 
discussions and a vision is created, they are then able to move on to another stage of design. The 
goal of this stage is for the team to come up with a design concept.  
 






For exploring innovative technologies, new ideas, and fresh application methods in working 
towards the broad goals and objectives should set out in Pre-design stage.  Design alternatives 
should be developed based on a synthesis of the entire team’s skills and knowledge (Stumpf, et al., 
2001).  
 
Here is where all the hard work that was specified on paper to transformed into the fully finished, 
efficiently brilliant and well design buildings. In this stage, designers can follow contractors closely  
 
to make sure their work complies with design efforts. Next, the designers along with team members 
need to bring the Integrated Design Process has the ability to bring together a strong team, and 
create a high design building operators up to speed. For a successful handover, all operations must 
be explained and demonstrated with the vast knowledge that was gained in the prior stages. The 
final stage of design is after occupancy; the team doesn’t stop working here.  
 
They have to “observe and maintain operations, measure and verify, re-commission, and preserve 
building performance evaluations. The post-construction portions of the process provide feedback 
loops, which facilitate continuous optimization of the building’s after occupancy” (Rowe, et al., 
2007).  Lessons learned from this phase have the ability to positively influence future builds by the 
team and firm. As mentioned previously, the integrated Design Process has the ability to bring 
together a strong team, and create a highly efficient design for buildings.  
 
Linthicum (2000) explains the design and its characteristics in a scientific approach as a 
contemporary design as the "way of thinking", this idea has been supported by another researcher 
Irani et al. (2003); who states the visual design dimensions, and he was not different from (Rowe, et 
al., 2007), who draws the shape of thinking of the engineers when they plan the significant design. 
Zhu and Zeng (2007) described the obstacles that concerned the human thinking and how they can 
be sorted out by using all means of the design to overcome these obstacles.  
 
While other writers look to the integrated design from another different angle like (Yao & Zeng 
2007) who focus on studying the trend of design in exploring the nature of problems and whether 






the integrated design concentrates on the solutions to problems or the problems of solutions? He 
discovers there are some of the undesignated policies lead the correlation between these two parts 
that compose this equation. In his study, he finds that the architects focus on the solutions more 
than analysing the problem. And the integrated design teams are eager to demonstrate a competence 
in choosing the suitable solutions that have the capability of achieving excellent results.  
 
Holford et al. (2003) explain that whenever the users hire a building professional; their demand that 
they want to construct a building with all facilities, they need walls around all the building, but they 
never think about the saving of the energy; never think in which direction the air ventilation will be 
good, what should be the construction style of the building, in which direction they should have a 
window in their building for better air ventilation, and where they will have electrical energy spots.  
 
It is a bitter reality that they would not think about all these aspects. Because they know they have 
limited financial resources within which they can fulfil their basic needs only, they cannot employ 
all the facilities, therefore; they bear energy barriers all the life. 
 
Dorst et al., (2001) share the same views with other writers that on the other side, and by using the 
dissimilarity, the designers who adopt the design as a science; they could use a different direction to 
employ design in their solving problems like integrated design; they may be utilized the 
information collection process to enhance the effectiveness of problems solving and controlling 
integrated design outcomes.  
 
Harvey (2006) makes clear principles that it is important to develop a strategy to minimise the 
integrated design barriers in delivering energy efficiency in buildings that will move the designer’s 
role beyond built effective design to create shared value by users. This strategy should consider the 
individuals involved in the design, the environment they work in, and the environment of the 
building itself.  
 
Designers need to consider various aspects at the beginning of the project or before that. Also, some 
of these aspects will be addressed when integration strategies applied during buildings design and 






later in buildings performance. The relationship between them has come out depending on the 
several of developments over the last three decades in both the theory and practice. During the 
integration design application, there are some unforeseen difficulties may occur related to the role 
of the users and stakeholders in processes. And dealing with such difficulties within the integrated 
design could be different from the way by the traditional design. Features and characteristics of the  
integrated design represent the knowledge of the concept of design problem that consists by 
identified the nature of the problem and the presumption way to solve (PWaGSC, 2011). 
 
2.3 Energy Efficiency in Buildings 
 
2.3.1 Literature Review 
 
Energy Efficient Buildings (new constructions or renovated existing buildings) can be defined as 
buildings that are designed to provide a significant reduction of energy, (Department of Energy and 
Climate Change DECC, 2012). Aroul (2011) states energy efficient buildings are designed, built 
and operated in an energy efficient manner, using materials and energy efficiency systems. In the 
UK energy consumption levels in the domestic dwelling sector have been inefficient since the early 
1990s due to increasing energy demand, and the government since then has started to promote the 
development of energy efficiency in buildings (IEA: International Energy Agency, 2008).  
 
The UK service energy in the residential sector in 2004 accounted for around 11% of all final 
energy use, equal to the EU average. By contrast, the Spanish figure was only 8% but it is recording 
massive growths and has been multiplied by 2.5 between 1980 and 2000, (Hermelinket al, 2012). In 
this section, this study will explore how organisations and researchers have worked on improving 
effective methods to reduce the energy use in different types of buildings, and measuring systems. 
 
Data analysis given indicates that buildings design and the way of construction highly related to the 
energy consumption. It is estimated that 48% of all the energy consumed by the sector of the 
building is used in the constructed buildings. And the most important factor that increases the 
energy wastage is the incorrect designing of the indoor household environment and it is estimated 






that seventy-six present of the total energy is consumed in the building sectors and its large 
proportion is wasted on the improper building material used. Safety is also paramount in buildings 
and it is the era of energy efficiency (Suh 2001; Malmqvist 2001). And it becomes the main cause 
of the depletion of energy. Many researchers are working for that and calculations are also 
executing for the judgment of the energy use and the different ways in which it is used.  
 
The traditional buildings are not different from other buildings but the energy cost is high there. So 
design teams focusing on what must be taken to reduce the energy in traditional buildings (Hong, et 
al. 2006). These two factors are known as the largest energy wasting factors and it is estimated that 
50% of the energy covered by these two factors. Many countries are now seeking and conscious to 
achieve a target of new carbon intensity levels. The UK businesses worried about the security of 
their energy supply are taking action, with 50% saying they are investing in renewable energy 
sources (wind, PV, etc.) and 43% saying they are installing onsite power generation such as a result 
of these concerns.   The Main focus of the companies to control these two factors and it is said that 
if these two factors are controlled, then approximately 40% of the remaining building load can be 
reduced (based on data of energy 95.65%) (Building Research Establishment Environmental 
Assessment Method: BREEAM version: BREEAM 2008 Offices Energy 95.65%). 
 
This chapter explores the literature related to the energy efficiency in buildings, technology 
transfer, and differences between traditional and unconventional methods. These fields underpin all 
aspects of the study and its objectives of identifying the barriers. The first section of the literature 
review seeks to examine the meanings attached to the term integrated design as a new designing 
method and the development of its central concepts and definitions. It covers the reasons of why the 
old design methods fail to meet the construction industry needs and exploring the factors that 
influenced its development and the problems encountered during its evolution. It explains the areas 
of knowledge and compares integrated design with other design methods. The section concludes by 
highlighting the factors that distinguish integrated design from the other methods of design.  
 
Since energy efficiency in buildings concept has been originated and developed in parallel with 
introducing the integrated design, it started to be applying in many countries and designers looked 






at its role in serious and deep consideration. It is necessary to focus on the complexities of the way 
of adopting new methods that have different features from what used before. Thus, the second  
 
section of the literature review explores technology transfer between new and old methods, 
highlighting the barriers and how and technology transfer from old methods. This study seeks to 
address not only the transmission and adoption of the transferred technology but also the problems, 
complexities, and challenges encountered in technology transfer (Gero, 2002). 
 
Assessing the impact of barriers to the uptake of new ideas and technology is central to the 
objectives of this study. The other section of the literature review investigates the concept of 
barriers and some of the recent work in the field of barriers differences. The study considers 
barriers at the recent work in the field of differences. The study considers barriers to deliver the 
energy efficient buildings in many fields, with special reference to its relationship with construction 
industry and the participants of professionals in this sector of the construction industry firms’ 
owners, consultants and contractors (Stumpf, et al., 2001). The dimensions of investigation the 
highlighting of the influencing of the development and considers the implications for introducing 
energy efficiency in buildings. 
 
Many design teams are related to one of the professional bodies now. They have worked to draw a 
new design that could control energy use and give a good hope for the future of efficient energy 
building designs (Environment and Energy Study Institute: EESI, 2006). In these unadventurous 
building designs now a day a solid line is drawn between the elements of the physical building parts 
and the equipment that could decide to use by the designing team.  
 
New techniques are used to try minimizing the wastage of energy in the buildings. Following the 
new technologies, high-performance design practices are moving swiftly towards a true amount of 
energy use. There are procedures can be used to save the energy from wastage, also helpful is the 
renewable of the energy. Different studies show that most of the wasted energy is due to the 
improper use of the varied. Specialists in the specifics industries and consultants for many other 






fields are also needed in the integrated design process (Zeng, and Gu, 2001). It is said that for a 
well integrate design; all the design disciplines should collaborate with each other in all aspects.  
 
2.3.2 What Does Energy Efficiency Mean? 
 
The Oxford English Dictionaries define the energy as ‘the power derived from the utilization of 
physical or chemical resources, especially to provide light and heat or to work machines.’ It also 
defines the efficiency as ‘the ratio of the useful work performed by a machine or in a process to the 
total energy expended or heat taken in. In the same way, these definitions are illustrating practical 
views about what these terms mean.  
 
Rosenquist et al (2004) explain that energy efficiency means "using less energy to provide the same 
service"; it is different from energy conservation which means reducing or going without a service 
to save energy. For example, energy conservation might involve turning an incandescent lamp off; 
while energy efficiency might involve exchanging this lamp with a compact fluorescent one (this 
lamp needs less energy to produce the same amount of light). Energy efficiency and conservation in 
buildings help to minimize greenhouse gas emissions (Dasgupta, 2013).  
 
In the Figure (2.1) the distribution of energy consumption with different sectors explained, which 
shows that buildings sector consumes more other sectors it takes about forty percent and especially 
the residential consumes more than the commercial sector by twelve percent. 
 








Figure 2.1 Distribution of energy consumption within different sectors (Source: Voss et al., 
2013) 
 
Onwards all public and new buildings will have to be 'Nearly Zero Energy Buildings (NZEB)' and 
follow the high energy-performance standards established by the European Union; additionally, 
they will have to add a significant contribution in their energy requirements from renewable 
sources. According to the Directive 2010/31/EU state, the Members must also promote the use of 
renewable in existing buildings undergoing the major refurbishment, (Voss et al, 2013). In most of 
the advanced countries, large private sectors are working on the strategies to lower the consumption 
of the energy that is why they are aware of this problem.  
 
There are a number of methods and preventive measures to reduce the scarcity of energy adopted 
by the engineers and builders; particularly at the completion of the energy in the buildings is highly 
dependent on the performance of professionals Vajna (2014). The Level of the used energy is also 
important for the control of energy level.  The main focus of the engineers is to make the building 
more efficient, than automatically, use of energy proportion increases significantly, due to the use 
of many appliances which it is the main cause of the depletion of energy. The literature review of 
these core concepts advances the objectives of the study and leads to a discussion of the 
development of energy efficiency in buildings and its institutional context in the next chapters of 
this study.  







Energy efficiency in buildings is a method and project delivery system that applies modern 
techniques to design and construction in order to manage both time and cost and assure quality of 
the project. All phases of the design and construction process from inception to completion of 
energy efficient buildings maintain particular requirements that meet the appropriate the size, type, 
and complexity of the project. Aroul (2011) further suggests that in the developing new saving 
energy methods, by relying on the selected basis of professional qualification and experience of the 
skilled people among workers offering professional energy efficiency services. 
 
Energy efficiency in buildings is implemented on the basis of the scope of experience of the 
professional. Execution of the energy efficiency in buildings projects is depending on the cost of 
the project. The construction industry is responsible for developing the plan to achieve the goals of 
the projects within the established schedule by the saving energy plan. Also, the flexibility allows 
energy efficiency in buildings to be efficiently tailored to the specific needs of both commercial and 
residential buildings and gives way to coordinated with the availability of resources (Hardell & 
Fors, 2005). 
 
These interpretations of energy efficiency in buildings concepts have led to much potential in the 
construction process, including researching and development institutions. This understanding has 
raised the problem of lack of communication that is characteristic of the design old methods in the 
construction industry around the world. The above-cited definitions of energy efficiency in 
buildings focus on the separate elements of these methods. These concepts and definitions are 
examined in this study and, as will be seen later, the study was found that a bond between the 
design and the energy efficiency in buildings projects is an essential element in any successful 
construction process (Hermelinket al., 2012). 
 
As stated before, this study seeks to understand some of the historical development of energy 
efficiency in buildings in order to develop recommendations for its adoption in any further 
development. In this section that process by reviewing the history and evolution of energy 
efficiency in buildings. However, the design and build energy efficiency in buildings system have 






been adopted on a wide range. This approach with the new design and construction provides the 
facilitating to the saving energy system in the construction industry, which will give an opportunity 
to build one phase of the project while the other phases are under design (IWGEECE, 2000). 
 
Neither the designers nor the firms by (using the traditional methods) faced the delay and overrun 
in schedule and high cost thus led to finding the ways of new methods that should be introduced to 
the construction industry. Implementation of two different methods of saving energy at the same 
time by construction firms could let the conflicts to happen between the fans of each one of them. 
The new method of saving energy that has created and has a commitment to replace the 
conventional methods, but any new method needs to search for a new identity that it clearly defines 
itself through the use over years (Pelletier et al. 2003).  
 
 
In many countries, firms that practice energy efficiency in buildings depend on a number of 
features to provide high levels of service and performance: first, the designers have the ability 
within the construction firms to provide services; second, saving energy system will be used to 
provide the services; third, this new saving energy needs to prove its experience to be trusted by all 
who concerned; fourth, the rudimentary principles supporting the work of saving energy that 
construction firms are looking for; fifth, the abilities of professionals who have the rich skills in this 
new saving energy system can be enhanced the construction industry capabilities (Selkowitz, 2005). 
 
These features can take a place in the evaluation and consideration of the elements that will reflect 
on cost and time with a real control on measurable factors in projects. Construction industry tries to 
involved in supervising and appointing the ways that boosted the energy efficiency in buildings to 
state a base for the new saving energy method. Modern construction engineering has a growing 
complexity of works exerts new demands on our professionals and our experiences and 
consequently requires that a new approach to the construction industry that should evolve to 
enhance efficient energy in the planning and control of modern construction projects (Dasgupta, 
2013). 
 






Until a few decades ago, the traditional methods of using energy in buildings extensively adopted. 
Many construction firms started looking for the alternative new saving energy system to execute 
existing and new projects in an effective way and to save cost. As saving the energy in buildings 
became one of global concern for all construction firms even in rich oil countries, there are many 
reasons to move for the energy efficiency in buildings and think about it seriously. So, the thinking 
about the reasons behind choosing the new method was concentrated on the failure of the classical 
methods to achieve the guidelines of the cost and schedule, also, these are considered as the most 
important construction project variables (CEC: California Energy Commission, 2005).  
 
In the same time, thus cannot neglect the role of the traditional methods in past and meet the needs 
of the time to deal with major shortcomings in the industry itself. But when the construction 
industry requirements had expanded, then the traditional could not satisfy the requirements and  
 
needs. Energy efficiency in buildings did not emerge is simply in the statement of supporting the 
introduction of energy efficiency in buildings to improve, develop and introduce new approaches in 
the field of saving cost in construction industry (Selkowitz, 2005). Ways of controlling the delivery 
of energy efficiency in buildings that seem to be as critical as the application of technology and the 
forms of the building reflect many changes in the industry.                                                                                                                                                      
 
The designer of energy efficiency in buildings should be able to collect all the data correlated to the 
project. The construction designers are responsible for all identities and must ensure that all 
requirements meet the project needs. Also, they need to be qualified in this new area of saving the 
energy and they can able to use the technology to serve this new approach. To absorb all the 
collected data, it is important to interpret these data in a way embodied the technology (Levine, et 
al., 2007).  
 
Efficient energy buildings have faced a number of problems at the beginning which cause a major 
delay to the delivery process with unpredictable events and inappropriate decisions. The dealing 
with such of these problems creates unique solutions to particular problems that could happen 
during the design of these projects (Banfi, et al., 2006). An additional positive approach to design 






the saving energy could lead to an extra use of the saving energy techniques and adaptation of 
communication between provides the information and stakeholders. Executing the judgment of the 
energy use and the different ways in which it is used.  
 
Data analysis given indicates that buildings design and way of construction highly related to the 
energy consumption. It is estimated that 40% of the global energy use in buildings and 33% of 
greenhouse emission is emitted in countries (develop and developing) (UNEP: United Nations 
Environment Programme, 2009). And the most important factor that increases the energy wastage 
is the incorrect designing of the indoor household environment and it is estimated that large 
proportion of the total energy that consumed in the building sectors is wasted on the improper 
building material used (Malmqvist, 2011). 
 
These two factors are known as the largest energy wasting factors and it is estimated that 50% of 
the energy cover by these two factors. The Main focus of the companies to control these two factors 
and it is said that if these two factors are controlled. In traditional buildings, the energy wastage is 
so high there. Therefore, design teams focusing on the procedure to find the ways of how to 
improve reducing the energy use in the traditional buildings (Friedman, 2000).  
 
2.3.3 Concepts of Efficient Consumption in Buildings  
 
As the energy consumption, industrial production and automobile usage around the world increases 
gradually, the efforts to meet the steadily increasing energy demand. Traditional buildings consume 
as much as 40% of the primary energy consumed worldwide and are major contributors for 
emission. Therefore, to optimized the aim of reducing the energy usage by a support and promote 
the energy efficient measures. The goal of these measures is to decrease the energy use of the 
building and provide the building's energy needs with on-site renewable energy supply (Burton, 
2000). 
 
These outcomes of a concept to consume and increase the amount of energy generated by the 
renewable power are on the building’s site. Also, to encourage the increase of as various saving 






energy technologies are deployed on the building site. This can address the energy efficient 
measures that may be implemented to cut down the power consumption. The energy-efficient 
features implemented in buildings for energy savings is justified with a case study (Binswanger, 
2001). 
 
Thus effects of the Carbon dioxide (CO2) emissions across countries at different levels of 
development received global attention on what has been done to mitigate these emissions. The 
continued growth of global emissions of carbon dioxide due to energy consumption and their 
adverse effects on global warming forces the world to prevent any further damage.  
 
Many scientists and engineers have been working towards making energy production more 
environment-friendly. While power generation technologies are examined and improved with 
regards to carbon dioxide emission, a major push to examine how to diminish the amount of power 
that utilities of a building must use leads to energy conservation which further leads to energy 
efficiency. Using energy efficient techniques instead of what is done traditionally diminish the total 
power utilization of the building (Aebischer, et al., 2006). 
 
Materials of the building’s energy needs are met by the on-site installed renewable energy systems. 
This paper is intended to identify and understand the possible energy efficient upgrades that can be 
made in a building. These buildings gained popularity due to the following features (Atif, and 
Galasiu, 2003): 
 
1. Energy efficient technologies are deployed so that the net energy usage of the building is 
decreased adequately and hence the energy demand will be low.  
2. Renewable sources being available either on-site or off-site and suffice the energy 
requirements of the building and sometimes supply more energy than required. 
 
It is said that technology makes the saving energy targets much easier and achievable. Different 
approaches are used to explain and understand the concept of efficient energy. Different ideas drive 
different approaches. Barnerjee, et al., (2003) explain the reason for that because there are a lot of 






options to measure the energy consumption and to conserve the cost, energy and the carbon 
emission. There are two actions that indicate the similarity of both the concepts that are:  
 
1. Minimizing the demand of the energy by using it passively 
2. Generating of energy efficiency from the efficient renewable resources. 
 
The effort did not peak a high level with the huge petrodollar investments made in oil producing in 
the 1970s, which delay the efforts to find new methods of saving energy. In the last decades, 
investors and stakeholders of projects have become increasingly aware of the new construction of 
energy efficiency in buildings system as an alternative to the traditional systems. The main reasons 
for this change were the failure of the traditional methods to satisfy the needs of saving energy, 
particularly with regard to project overrun in terms of time and cost (Saunders, 2005). This was 
mainly due to the complexity of projects; with the high of financing spend. 
 
Since many years ago, project owners and investors have generally expressed their dissatisfaction 
with the traditional methods of project delivery, because of overruns in time, cost, and inefficiency 
of the energy of the traditional saving energy systems. Stakeholders felt that the traditional design 
was not able to compete to meet the needs of their projects, due to the separation between the 
design stage and the construction stage, which caused a lot of troubles between the members of one 
stakeholder’s team (Claridge, et al., 2001). 
 
Another problem that often appeared in the traditional saving energy system was the development 
of the relationship between designing the energy efficiency in buildings and reducing the cost of the 
project. In addition, the complexity of projects and created overruns in term of time and cost to 
investors. These factors lead stakeholders to look for alternative methods of improved efficient 
energy buildings.  
 
Bernstein and Griffin (2005) explain that the construction industry has adopted the concept and 
demand of the saving energy process. Lack of definition and interest of stakeholders generated 
competition among construction firms, who sometimes made commitments that were impractical or 






impossible to keep. As a consequence, many energy efficient buildings projects meet the owners’ 
expectations in reducing the cost. The energy efficiency in buildings was not understood well as 
process and there was differentiate between the saving energy in the construction industry and 
reducing the cost, the latter concept generally referring to a new method. 
 
It is important to note that in the late 1960s in the USA, the public agencies played a great role in 
increasing the use of energy efficiency in buildings and making the process more popular, also, the 
private sector uses it commonly. Unfortunately, and mainly because of traditional policies,  
 
regulations and restrictions systems had not achieved by the new changes and stay behind all the 
improvement in other fields. This is due to some of the constraints that evolved with the use of 
energy efficiency in buildings by both private and public sectors. (McNeil et al. 2009) note, for 
example, that laws prohibit adopting energy efficiency in buildings without knowing the total cost 
of construction. But this didn’t influence its use in other parts of sectors.  
 
There was an anxiety because of the way of proving the abilities of this new method. The 
construction firms require a long history of experience and successful performance. Thus, many 
small firms lacking the basic skills of saving energy started looking to obtain the assistance in their 
works. The newer to construction industry need to educate themselves to understand the principles 
of energy efficiency in buildings, which take more cost, efforts and the workforce in firms. New 
method of implementing the energy efficiency in buildings need the co-operation and the co-
ordination to gain the appropriate solution to get a high reduction in cost and delivery time, even it 
is difficult to understand the means of it and to force the requirements which may be will reflect on 
the quality of the works International Energy Agency, (2016). 
 
2.3.4 Embodied Energy   
 
A prominent definition of embodied energy is as follows: 
                        "The quantity of energy required by all of the activities associated with a production 
process, including the relative proportions consumed in all activities upstream to the acquisition of 






natural resources and share of energy used in making equipment and in other supporting functions 
i.e. direct energy plus indirect energy." (Kaming et al., p. 67, 2015). 
 
The elements of embodied energy are manufacturing, transportation and the disposal of energy. It 
has some connections with this study by considering the energy efficiency in buildings through the 
use of materials that have internal energy, also the energy which can be reduced during the 
processes of transportation during construction or performance of buildings. Also, some 
governments encourage investment in the Climate Smart Home Service (QG: Queensland  
 
Government, 2009) to help the residential sector to become more energy efficient due to the 
reduction of greenhouse gas emissions. There are a number of issues which need to be resolved 
before examining the performance of buildings, particularly the gap between designed energy use 
requirements and the actual achievements.  
 
This is the amount of energy required to build/ transform/ or renovate a building (towards a greener 
building also). The embodied energy it takes to build a house from the ground up requires land use, 
power, water use, travel, etc. All these things require a certain amount of energy to perform the 
tasks. Now, if we are building an efficient energy building or renovating a building towards the 
efficient energy, the energy we embody into the building can be paid back or return in only several 
years through the savings in energy, materials, and footprint. 
 
2.3.5 Renewable Energy  
 
Badescu, and Sicre, (2003) state that the energy creates from a form of work produced from 
renewable resources. Renewable resources include water, geothermal steam and water, air stream 
flow, and sunlight. A calculation to design building for the amount of energy over an annual or 
quarterly period that is required to cool/heat the building and maintain that level of “comfort” or 
“thermal balance”. The heating or cooling load and design of a building related directly to the 
energy calculation. Mostly in non-residential building, team of building maker will get the total 
budget for the construction of a building. For instance, any business can expand its business more; 






it has no time to brief the building maker in the whole duration of construction. Rather, it provides a 
sketch and total budget to the constructors, now the team of constructor builds the required building 
according to their own understanding. Voss et al. (2012) point out the main elements for the 




2. Economic incentives and financing instruments 
 
3. Energy performance certificates’ use and layout in relation to nearly zero-energy building 
standard 
4. Supervision (energy and audits) 
5. Information 
6. Demonstration 
7. Education and training 
 
McNeil et al. (2009) explain that most energy efficiency measures are cheaper than most kinds of 
energy production; also, they add that the application of energy efficiency in buildings is required 
to reduce the Green House Gas (GHG), 2009). Systems, codes, and controls are important issues to 
be considered by designers to increase the efficiency made available by developments in 
technology. 
         
2.3.6 Energy Crises in Non-Residential Buildings 
 
The energy use, such as lighting, ventilation, heating, cooling, refrigeration, IT equipment in the 
non-residential buildings is more complex as compared to the residential buildings (Oak et al., 
2016). An observation for over the last two decades the energy consumption in the European found 
that non-residential buildings have enhanced by seventy-four percent, which is a remarkable high 
change. 
  






This high change is due to invention and penetration of IT tools and devices, for instance, air 
conditioning systems, heaters, exhaust fans, coolers etc. this shows that the demand of electrical 
energy in the non-residential areas is high than residential buildings. It has been estimated that the 
average energy consumption in the non-residential areas is 280 kW h/m, and all the non-residential 
buildings including for example educational institutes, hospitals, industries, hotel and restaurant, 
banks, and sort of offices are facing energy barriers today. In analysing the use of energy in the 
hospital found it is high from all other buildings and it is very important that there should be energy 
efficient system in the hospitals but due to a poor performance of building makers the hospitals face  
lots of energy issues.  The buildings makers construct a whole building without focusing on 
ventilation openings, without considering the sunlight and without best electrical spots etc.   
 
Bertoldi (2000) explains that there are many methods and preventive measures to reduce the energy 
crises adopted by the engineers and builders; particularly completion of the energy in the building 
is highly dependent on the designer’s work. The Level of the used energy is also important for the 
control of energy level.  The main focus of the engineer is making the building more efficient, than 
automatically, use of energy proportion increases significantly, due to the use of many appliances. 
For the valuable output, building needs a well-developed and most important thing which is the 
correct information about all the integrated design needed. By adopting the integrated design for all 




Cost is an important factor that is involved in envisaged to the construction of the buildings, and in 
most of the cases it remains one of the main essential parts of the project for the engineers because 
any activity or arrangement that will be planned for the buildings depends upon the expenses. It is 
much important that the costs must also be that easily stated by owners and building professionals 
so it does not create in the further processing (Bordass, et al., 2001). 
 
Sometimes, if the utility costs increased, increasing the energy usage and decreasing the insulation 
thermal will be balanced within the building. One challenge to the construction industry is the 






extent of maintaining high quality in design and efficient energy that affects cost. It is a common 
case in construction that the contractors are regularly looking for cheaper building materials and 
tries to obtain client and designers consent to replace the materials in constructing buildings to 
reduce the cost of construction work (Acharya, et al., 2006). 
 
There are many strategies in construction, but any strategy for energy efficiency should consider 
the cost-effectiveness. Different researches are done on the procedure to control the efficient energy  
 
and many new technologies are emerging, but important thing that this is the era of computer 
technology and much impressive work is done in this field to control and to save the energy. To 
implementation of a construction project successfully, it usually requires a big fund. The buildings 
in Europe are the major client for a number of investors and part of the largest generations in 
Europe countries (Brauers, and Zavadskas, 2012). 
 
At the costs combined with the essential efficiency measures; they should consider the integrated 
design and efficient energy (Jakob, et al., 2006). Efficiency issues associated with applying the 
integrated design and efficient energy criteria which may increase the capabilities to reduce the cost 
of new construction and major modernization in conventional buildings. In addition, the impact of 
costs of buildings on the design process could reflect the decreased requirements of structural 
components, e.g., less thick walls, less reinforcement, glazing, and frames, etc. 
 
Bertoldiet al. (2003) point the two primary cost factors that influence the integrated design of 
achieving the efficient energy in buildings are: 
 
1. The design budget 
2. The resources for potential buildings components 
Any changes in building design requirements or a decrease in the level of general specifications of 
a building will lead to unplanned changes in the cost, and maybe that will be more than the 
percentage of designated incremental cost. At the cost level in the criteria for an efficient energy 






facility, the designers may be can balanced the effect of available financial resources by 
incorporating the design through integration and/ or mitigation measures (Krepchin, 2006). 
 
Kaming et al. (2015) study the influencing of the factors and they found the cost overruns occur 
more frequently and more serve problem than time overruns. They pointed out that the major 
factors influencing cost overruns are changing design, inaccurate choosing material and degree of 
complexity. Recognition and application of the cost lead to the following principles for integrated 
design method to deliver energy efficiency in buildings:  
 
If possible, there is the need to take reasonable steps to prevent any financial reluctance. Regardless 
of the owner’s interest, there is a need to minimize the potential for less financial reluctance. 
 
Managing the reduction of design’s requirements as explain byBordass, et al. (2001) and avoiding 
having any risk may affect the safety of the structure or lead to the achievement less of energy 
efficiency. These principles are reflected in the integrated design criteria and in the energy 
efficiency related costs. Building's design costs influenced by the implementation of the cost's 
restraints, also, that’s could include: 
 
1. Saving in the cost of structure design  
2. Minimizing the cost of efficient energy 
 
Whatever decisions are taken in the reign of buildings or before in design works, they are nearly 
always taken after consideration of factors other than purely economic. Acharya et al., (2006) 
explain that there are many important causes of high cost related to owners’ involvement, 
contractor performance, and the early planning and design of the project. Important causes are 
financial problems, changes in the scope of design.  
 
Aurisicchio, et al., (2006) explain that the integrated design promotes the importance of cost and its 
vital contribution to the energy efficiency in buildings and realisation of this, these days growing 
significantly. With a major increase in construction work, the demand to lower the cost of efficient 






energy buildings places high expectations upon the delivery of an integrated design process (UNEP 
DTIE: United Nations Environment Programme Division of Technology, Industry and Economics 
Sustainable Consumption & Production Branch, 2009).  
 
The components of integrated design and cost play a key role to meet requirements, in addition, to 
help to lower the cost and the amount of energy use. At the conceptual stage, the type of design 
approach is typified by cost which enables it to deliver significantly higher energy efficient capacity 
with lower expenditures in achieving energy efficiency in buildings; that will provide advanced  
 
design capability to control differently. The process that relies on the role of cost may be applied 
whatever the integrated design provided, for example, with design and build, the construction and 
management of building and finance for the building (Guy et al., 2000). However, because of a 
diversity of the services provided by the cost determination often involves in complex procedures. 
 
2.5 Barriers  
 
It is essential to involve the most kinds of activities including all tools in these areas of design such 
as the processes, materials, and stakeholders; in a purpose of earmark the research's features in 
particular as they associated with the barriers type and solutions (UBC: University of British 
Columbia, 2000). The main obstructions, solutions, and set of assumptions will be highlighted 
primarily in order to demonstrate the active processes and interpreting the main factors of 
integrated design and efficient energy. 
 
This observation indicates that there are a number of groups of barriers have an influence on the 
integrated design and the energy issues, and there are a number of aspects on the basis of which the 
energy barriers can be classified. Different researchers have described the energy barriers work 
with respect to timeline, Balaras (2001) classifies the main categories of barriers that have a real 
impact on the building industry are: -  
 
1. The financial barriers,  






2. Institutional and administrative barriers,  
3. Awareness,  
4. Shortage of Advice and skills, expenditure and benefit. 
 
2.5.1 The Financial Barrier 
It is one of the common highest-ranking issues in the most of the countries, even in developed 
countries. Greening et al., (2000) point out that it has been found that if building manufacturers  
 
have all facilities, like wide space, all sorts of building materials, good trade skills of construction 
and all other constituents that are required during construction of a building that will lead to very 
less energy barriers then the building will be perfect from all aspects. Thus, it is clear that high 
economy plays a significant role in the reduction of energy barriers. On the other hand, lack of 
funds is generally one of the most common barriers to applying the energy efficiency in buildings. 
 
When people give their instructions to the building makers, that they have thoughts of possessing a 
huge building within limited resources that will become difficult for the manufacturers (Lombard et 
al, 2007); in such situation, the construct of a building will be only by focusing on the basic needed 
elements. Energy efficiency feature in the building is usually less focused than other aspects. As the 
building maker first try to use good material in the walls, design of the building, according to the 
living style of the people, thus within limited- budget can just construct a simple building without 
concerning about the energy will be required in the building during and after the construction. 
 
Balaras, (2001) explains that the current limited financial resources are hitting all the European 
countries, even some are affected badly than others but all are facing energy barriers. Although the 
developed countries awareness about the energy barriers, they are making policies in order to 
resolve these problems; and they still are facing the same issues. But the situation of poor 
underdeveloped countries is alarming; they even have no awareness about the how to deal with the 
energy barriers. 
 
2.5.2 Institutional and Administrative Barriers 







There is an existence of a large number of barriers due to the institutional and administrative 
problems which can affect the energy efficiency negatively. Mostly energy crises occur due to poor 
administration and low training. The administrative forces do not focus on the problems which will 
arise due to a poor performance of the building makers. It has been found that in most of the less 
developed areas a person has no awareness about the energy crises; they did not design the 
buildings according to the energy use (Schleich et al., 2007).  
 
While many projects of construct buildings are in irregular arrangements, there is no concern about 
if they will construct a huge building in an area where all other buildings have single story 
buildings, in such situation, it will become difficult whether to have sunlight for all around the huge 
buildings or not?  Brown (2001) points out that in such similar cases, the administrative in that 
organisation is responsible. Moreover, in case of different investors build an industrial project or 
any industry proposes in highly populated areas, the people near the industrial area will continue to 
live and build new houses. They cannot enjoy natural energy resources well; also the heat energy of 
industries affects the buildings and inhabitants negatively.  
 
Alderfer, et al., (2000) explain that the ventilation of air in the homes also fills the homes with 
smoky air. Thus, it is the responsibility of the administration that they should declare the clear rules 
and regulations about the construction of buildings. They should forbid the construction of 
industries in populated areas and there should be a proper system of energy use in the buildings. 
Only most developed countries have real efforts to build effectively designed buildings which they 
construct according to energy efficient use and measures. But most of areas in the whole world are 
unable to construct the buildings with energy efficiency requirements.  
 
Claridge, et al. (2003) some would hire a cheap building professional who can work at low rates. 
The correct design makers are engineers who have better knowledge about the design of building 
construction. An engineer can guide a building maker that how he can construct an energy efficient 
building. But the majority of the population in the world cannot afford to the engineers, they don’t 
mind to live in the building which has no energy system. Unfortunately, peoples have limited 






resources; thus, an ineffective design of buildings is a big problem of the modern time (Gillingham, 
et al., 2005). It can only be eradicated if administration trained all the building makers. 
 
The energy efficiency of a building can usually determine by the choices made by the builders on 
behalf of future owners (or users) who will pay all the energy bills and also, they will responsible 
for any type of energy system damage (Greening, et al., 2000).  If both the owner of the building 
and the person who have to live in the building on rent show mutual cooperation, it will be  
 
convenient for both they can make an energy system in the building working efficiently. But both 
have opposite perception. The owner thinks that the person who has to live in the building must 
expend money on the energy correction system. On the other hand, the person who has to live in the 
building on rent basis thinks that it’s not his responsibility since he is not the owner of the building.  
It has a survey conducted that twenty percent of residents who are on rent basis are fewer chances 
to have effective insulation system on the roofs and ceiling. And thirteen percent are fewer chances 
to have an insulation system in the walls. Therefore, there are some variables responsible for the 
poor energy system in such buildings if the case will happen (Florides, et al., 2002).  
 
2.5.3 Awareness 
Sometimes, one of the problems if there is no adequate insulation inside and outside the buildings, 
and due to that the building will remain warm in the summer season and will remain cold in the 
winter season (Dreiseitl et al., 2012).  This will result that the whole operation is ineffective; it 
needs to reconstruct the whole building according to the energy efficiency rules. Thus, it is the 
biggest problem of most of the people in the world that they waste double budget when they try to 
construct their resident from un-experienced constructors. 
 
Betsy del Monte (2007) explains that there is a lack of public understanding of an integrated design 
process to deliver energy efficiency in buildings, also there is a lack of knowledge about both the 
integrated design and energy efficiency in buildings with the means of lack of common language 
and understanding between the same design team themselves.  
 






The lack of energy efficiency form can be delivered through integrated design concepts and 
practices which happen at a design or practice levels. More than many cases in non-residential 
building team of building maker can get the total budget for the construction of a building 
(Heiselberg, 2009).  
 
2.5.4 Design Coding 
 
McCloud et al. (2013) explain that because of the lack of knowledge about energy efficiency and 
integrated design, in particular, there are regulatory disincentives; integrated design and energy 
efficiency codes frequently specify the minimum standards which must be reached meaning what 
code compliance only can happen at a basic minimal level. Industry performance in integrated 
design and energy efficiency above code minimum can, therefore, be discouraged. Additionally, 
codes and regulations are often specific to individual parts of the design process, which means they 
don’t take into account overreaching needs and expectations of the client. Therefore, each 
individual code or regulation can slightly change the client’s overall needs for energy efficiency to 




Tekn et al. (2005-2010) state that at barriers level, the lack of financial system and materials 
availability may constrain resources workability to aligned with what’s needed to implement 
integrated design to achieve the energy efficiency in building; and reducing the amount of fund 
affordable for both the design process and the building materials can have a negative impact on the 
whole integrated design process. The selection of the site and the nature and size of the project have 
as much to do with minimizing resource use and maximizing efficiency as does the design of the 
building (Fawkes, 2013). 
 
 
2.5.6 Technical  
 






Baker and Steemers (2000) explain that a lack of awareness of energy efficiency can also cause 
technical problems. Incorrect specifications of building materials, incorrect data used in design and 
calculations or input errors in design or compliance testing, are more likely to occur in the design of 
buildings about which there is relatively little knowledge or research; these can have a significant 
negative impact or the successful integrated design to deliver energy efficiency in buildings. 
 
2.5.7 Relationship between Design Barriers and Reduced Cost of Energy 
 
The design barriers and reduction of the cost of energy efficiency in building to provide efficient 
energy system; in the present, there are a number of energy barriers in the buildings and the 
population of every country going to increase day by day. The architects and engineers try to design 
the buildings with the minimum energy problems. But still, due to limited resources, small property 
and less technology, they construct buildings that have lots of energy difficulties (Schlomann, et al., 
2001). The energy barriers are not faced by just the poor countries only, but the most of developed 
countries also facing same problems or maybe more than that.  
 
In order to reduce the energy consumption issues, the policymakers and building observers have 
laid out different policies. Although these policies have improved the overcoming of the energy 
barriers, still other problems affect the energy efficiency in the buildings (Deutsch, 2011). For 
instance, the energy efficiency features of the buildings show a discrepancy, according to the 
geography, the building type, the climate, environment, building location and economy.  
 
The difference between developed and underdeveloped countries also affects the energy efficiency 
(Watson and Labs, 2007). Thus the designers of specific area of the world have its own style of 
construction according to their local environment. So the complexity for the policymakers is that it 
is almost impossible for them to develop a single strategy for the solution of all energy crises which 
people experienced in different cultural and different locations. Thus, they should make policies for 
the reduction of energy crises, according to geography, economic development of that place, 
lifestyle and culture, technology and use of the new technologies. Seefeldt (2003) explains that the 
energy design barriers: observation shows that there are a number of barriers which impeding the 






energy efficiency in the buildings. In the economic perspective, it is an obvious fact; there are a 
large numbers of unidentified cost-effective possible drives for the improvement of energy 
performance in larger buildings. Seefeldt, et al., (2000), agree with Seefeldt (2003) about the 
evidence which points to the most consumers and designers, even the society in general, have no  
 
 
interest in the investment of economy and time on the energy efficiency; and they are not keen on 
the investment in energy saving. Explain. 
 
2.6 The Ability of the Integrated Design to Achieve Energy Efficiency in Buildings with the                          
Reduced Costs 
 
The comparison between the cost of new buildings, (which include high technologies and all the 
materials that have been implemented to improve the use of energy efficiency) with the costs of 
traditional buildings; reveals that there are no more expenses than what have been spent in the 
traditional buildings (Levine et al. 2007). There are a number of variables that act on an integrated 
design which are not able to work independently without some level of interaction. Taking into 
consideration should be given to the effects of cost in different design stages and during the 
construction and subsequent performance; also, will reflect on the performance of buildings. With 
regards to delivering energy efficiency and achieving maximum energy savings, it is necessary to 
adopt and established a reliable tool derived from specific instances in energy efficiency in 
buildings (EAP UNDP, 2000). 
 
The efficient use of energy in buildings differs in priorities, especially in old and existing buildings; 
and has been used widely in modern constructions which can lead to savings in required energy. 
However, the application of new technologies and techniques in existing and traditional buildings 
could transform them better to low-cost energy performance (Gero, et al., 2004). This holistic 
approach to saving cost and energy within the integrated design takes the cost to be considered as a 
reliable factor which has significant effects on all dependent and non-independent variables.  
 






At the same time, it provides an outlet to the environmental performance of buildings, including 
save other results and achieved and leads to other useful results when applying the integrated 
design. Incorporating integrated design with energy efficiency in buildings has become one of the 
significant issues for many of designers, engineers and many of other parties.  The desired and 
predicted outcomes of the integrated design often helps the energy efficiency in buildings due to its  
 
role in limitation of use the energy and cutting down the unacceptable environmentally impacts of 
using energy (CO2 emission) during and after the construction of buildings. Also, it is due to role in 




This research for the number of reasons will evaluate the available information which led the 
literature review to identify the main types of barriers that could prevent the integrated design from 
achieving energy efficiency in buildings at least cost: lack of awareness; rigid design coding; 
limited resources; and technical issues. By reviewing all the available literature and evaluating 
these collected data, this study will be able to analyse them in accordance to the categorisation of 
research areas (Edelson, 2002). This categorisation helps the study to make evaluation and 
analogises between patterns, to identify the information’s complex outfits and analyse them.   
 
Integrated design allows experts from all disciplines to analyse the unique opportunities and 
constraints of the building site and to collectively explore synergies between disciplines and with 
other sites. While it is important to keep the scope of investigation broad, goals and objectives must 
be firmed up. Therefore, Integrated Design is an approach which gathers all the design disciplines 
(architects, engineers, and other consultants) to work collaboratively on a project by considering all 
functional characteristics of design from the concept stage to the submission of the design. 
 
The concept of efficient energy buildings is beginning to be popular in the construction of buildings 
designed by using the integrated design. Bell, et al., (2000) point out the concept of the building 
with efficient energy consumption means the building having the arrangement so that, its net 






energy consumption over the complete year is approximately equal to the renewable energy. 
Sources to renew the energy are mostly arranged at the time of integrated design plan. Most of the 
constructed buildings by using integrated design, they work on having the sources of the efficient 
energy acquired partially in the renewable energy process.  
 
The initial cost is a cost which tends to be high when compared to other costs throughout the 
project; it is also used; to examine the effectiveness of the integrated design and the ability to 
achieve low cost-energy efficiency in buildings. 
 
Cost is one of the most important influences on the work of integrated design and energy efficiency 
in buildings and steers other variables in order to achieve that. Additionally, to achieve maximum 
energy savings it is necessary to adopt and establish a reliable variable derived from specific 
instances in energy efficiency in buildings. CABE (2006) state that: 
“to lower the cost by using less energy consumption in buildings, and put this in mind: buildings 
that have been designed with approach are more likely to save costs, energy and maintenance than 
those which have been designed with another approach”. 
 
The conclusion can get from what have been submitted before, that the literatures review of 
different resources on the design, energy efficiency and cost and all related topics, indicate that 
power competence of the buildings acting a vital performance in the low consumption of energy; 
and integrated designs of the buildings can be identified are much important for the low 
consumption of the energy. The literature review after assessing these numerous data in this study, 
can give the meaning to the goals of an integrated design that can be used in developing the 
performance of the saving energy in buildings and the policy-making for energy efficiency process, 
and this could be a real challenge especially when concerns centred on the save of costs (Suh, 2013, 
Malmqvist, 2013). The literature that have been reviewed in this chapter, support the current 
research literature in identifying the definitions for each one of the main areas in this study; and 
explore variety wide range of views about the trends of research in this study. 
 
 



















      This research has a strategy that will be developed in accordance with the method of 
collecting required data to enhance the propositions that stated previously. Any research 
depends on number of philosophical statements about what establishes 'usable' and methods 
are applicable for the enhancement of facts and information acquired in the given study. It is 
important to identify what these conventions are. In this chapter of methodology which 
defines by Creswell (p. 43, 2003) as: 
                        “Methodology refers to how the researcher goes about practically finding out 
whatever he or she believes can be known”.  
The research implies a combination of quantitative-qualitative approach to employ the field 
survey questionnaire and case studies. Therefore, this research has chosen to utilise a process 
of continuous progression to obtain further information in two directions, as Christopher and 
Lampard (2002) explain:  
 
a. Quantitative approach  
b. Qualitative approach 
The descriptive and interpretive approaches in research design for this dissertation are the 
(survey and interviews) that will be analysed within qualitative and quantitative methods. 
The field survey is the first suggestion of this research's strategy as a quantitative approach.  
In addition, to spotlight on study's objectives that stated in beginning; the power of exercise 
collection of prime data by the questionnaire will enable this work to fill shadow gaps of 
missing information in literature review. Watts (2016) indicates that the qualitative approach 






in research needs to accumulate the field survey; in order to bring the propositions into 
existence and form the essence of the testimonials to compare the recommendations' findings. 
In the survey of this study used the questionnaires to assess the views of and informants and 
to evaluate the policies, skills, etc. To analyse the participants responds the descriptive 
statistical method was used. Face-to-face interviews was used beside the questionnaires 
methods to assembly information collected. Also, in this research a justification was used to 
examine the reasonability for any information collection method.   
The other research’s strategy will be the interviews, which will be developed as qualitative 
approach.  Environment-Based Design: EBD (2015) explain that this study could encounter a 
number of barriers which influence as one of the goals of this study. The existing knowledge 
in available literature will be utilized as a major aid and suggestions that are the most 
rewarding areas to be considered. The interviews that are conducted by the researchers with 
professionals who have the chance in the implementation of energy efficiency in buildings 
projects with a low cost, hence these interviews have contributed to the promotion of 
knowledge and enrich many aspects through the process of formulating the questions. The 
structure and organise of drafted questions is the process that based on the nature of the 
propositions themselves (Brinkmann, 2014). The questionnaire has been formulated based on 
the available data in propositions, through the review of the literature on the ID, EEB, and 
Cost in the developed and developing countries.  
 
Grauch et al., (2003) have described that formulated the quantitative analytical units and 
qualitative approaches, as well as interviews and discussions by considering barriers and 
variables which face the construction industry. The qualitative approach in the strategy of this 
research will meet the needs of research and the high level of interdependency. So that will 
enable the refine and examine of methods and interviews’ techniques (Blessing, et al., 2009).  
 
Lastly, number of methods were recommended and applied to find the reliability of the study 
and applicable scenario for the mixed method that have been debated. After that, this chapter 






ended with number of aspects to frame the research design; and discuss any predication for 





3.2 The Research Methodology   
 
This research has considered and adopted both quantitative and qualitative approaches at the 
same time. However, a debate has taken place to find the best method that draws the direction 
of research methodology to be selected and adapted. White and McBurney (2012) discuss the 
quantitative-qualitative argument, in that it focuses on methods, more than methodologies. 
The methodology linked to the core philosophy concept that derives from the methods that 
have an ability to develop, and these methods are not the same level in an iterative way. The 
importance of addressing propositions and research questions are considered as they are more 
importantly relate to the interest of developing the search of the research strategy solutions 
(Hennie, 2009). 
 
The specialists who have actual experience in the implementation of construction projects 
from the early stages to the delivery of work will have the potential to enrich the answers 
when they have interviewed because they have the real practical experience and they will 
help to support the qualitative approach of the research since this approach is based on real 
experiences in life (Hunt and Colander, 2013). The factors that have involved in the process 
of a comprehensive understanding of the work conditions will contribute to finding a variety 
of research sources.  
 
The purposes of these approaches are to use implicit answers as one of the elements of this 
approach and consider them seriously, even though it represents their own point of view 
(Trochim, 2002). The connecting process between the interpretative perspectives of 
participants in answering the research questions with their own accounts at the 






implementation of the project; will significantly contribute to the development of their 
knowledge to understand the conditions of the issues that are under investigation.  The 
process of managing the interviews require a professional skills and care, because the failure 
to manage them will reflect possible results that are not achieving the planned goals, also, in 
the case of there is no availability of mutual trust and goodwill, the interview will lose its 
features as a form of social interaction that could enrich the study with valuable data (Clark 
and Ivankova, 2015).  
 
Variables and constants play a significant role to show their influences especially when they 
have own coherence structure as their importance and precedence to interact with a number 
of challenges in work (Savin-Baden et al., 2013). Therefore, the selection and identification 
of limited variables and constants were through the quantitative approach which has been 
adopted in this study and also, to facilitate a chosen process for these variables and to focus 
on the limited number of them. 
 
Campbell and Holland (2005) refer to justify the selection of using both approaches 
(quantitative, qualitative), there are some reasons behind that:    
 
1. The relationship between ID, EEB, and the cost have been analysed in accordance 
with the approach of the quantitative.  
2. To overcome the problems that arise by the lack in literature review; this study has 
combined both of two approaches. 
3. Many professionals had involved in ID and EEB projects, and have been contacted to 
conduct the research quantitative approach. 
4. The participants have helped this study to identify and assess the primary data.  
5. The process of cross-checking the findings of each method and compare them have 
been alleviating by using the combination of two approaches. 
 
The results of the combination of the two approaches if they work integrally have allowed the 
subject under investigation to avoid the over-dependence on any single type of method-






logical school (Tichkiewitch et al., 2003). To enable the study to achieve and identify both 
dependent and independent variables that linked to barriers, it should use the qualitative 
approach on the base to form the proposition; while the quantitative approach base on 






The Methodology Chapter should clearly list the methods used for each objective with a clear 
strategy. It should commence with a review of available methodologies and a statement that 
justifies the chosen methodologies.  
 
The questionnaire is a survey of a group of people that represent professionals and pre-
professionals who are in direct or indirect touch with industry (many disciplines). Invitations 
were sent to 150 randomly in a diverse range of sectors and have accepted by 108 persons. 
The 150 included the professional (88), and the pre-professional (62). The questionnaire 
contains both quantitative and qualitative questions; some of them dealt with several issues 
including policies, investment, innovation, skills and engagement (Silverman et al., 2011). 
Sincero, (2012) states that there are advantages and disadvantage as reasons for using survey 
in this type of study, as: - 
 
Advantages of Surveys 
1. High Representativeness 
2. Low Costs 






3. Convenient Data Gathering 
4. Good Statistical Significance 
5. Little or No Observer Subjectivity 
6. Precise Results  
Disadvantage  
1. Inflexible Design 
2. Not Ideal for Controversial Issues 
3. Possible Inappropriateness of Questions 
 
In analysing the responses and assessing the results in this study, the views of participants 
have been compiled in this survey from who are inside the industry; and an initial image 
about how integrated design can play in achieving energy efficiency in buildings at least cost. 
This questionnaire is the initial informative collecting data in this research (Holliday, 2007).  
 
The quantitative research strategy can include a significant relationship between the reasons 
and the results, in addition to the collected data; without showing any sufficient links between 
them. The questionnaire and interviews are in needs to the technique of collecting a great 
extent than usual information when studying the literature review that will be used in cross-
sectional approach (Floyd and Fowler, 2014). 
 
Interviews are in three types (structured, semi-structured or unstructured). In this study, the 
structured interview and unstructured are excluded and were not considered appropriate for 
this study. Fellows and Liu (2015) explain that the semi-structured interview allows for an in-
detailed collecting data into the study topic. Bell (2000) states the semi-structured interview 
as a focused approach confirms that all topics are in major imperative for the researcher and 






dealt with. Also, depending on the type of the research and needs to cover the particular study 
objectives and the semi-structured approach has been considered for this research. 
 




Wengraf (2001, p.194) explains what requirements need to be aware of in the interview:  
                       "That you must be both listening to the informant's responses to understand 
what he or she is trying to get at and, at the same time, you must be bearing in mind your 
needs to ensure that all your questions are liable to get answered within the fixed time at the 
level of depth and detail that you need".  
 
An advantage of this synchronous communication can be listed as: 
 
1- The respond of the interviewee is more instinctive, which has no extended reflection.  
2- In interview can use a tape recorder which is more precise than writing.  
3- The interview has lots of potentials to motivate the informants.  




1- The researcher should keep a mind on the questions to be asked and the answers are 
given.  
2- The tape recording could also cause of not writing any notes during the interview.  
3- The interview is synchronous communication of time and place which could increase 
the time and costs.  
4- In the interface between researcher and informant, enough clues could end the 
interview.  
 






In this research, respondents can reveal their thoughts around the research’s concepts and the 
cross-sectional design during the interviews, which are parts of dependent research method 
that considered as an approach could be reliant on it. At the same time, the technique of 
interview which used in this study as a research method depends on the research size to 
bridge the gaps for the lack of data more than other techniques. Ragin (2014) indicates that 
the compatibility between the qualitative research strategy and the cross-sectional approach 
when using the same way of collecting prime information will offer the opportunity to 
investigate and enhance the research objectives with required information like what has been 
found in this research. 
In depend on the research objectives the interpretive method has been applied in this study, 
the interview methodology was implemented as the most appropriate approach to use in 
collecting information in systematically method, which led to deep understand of research 
questions. In more details, it:  
1. Use different technique to collect information; and 
2. Delivers a complete picture about informants’ perspective 
 
In addition, the Face-to-face interview like any research methodology practice in employ the 
collecting or analysis data method. Furthermore, the mixed of collecting data methods were 
adopted offering a full coherent position of a particular situation. The interview approach in 
this study uses of multiple methods in collecting information and literature. Yin (2003) 
explains that the statistical method as one of the descriptive methods, can be used evaluate 
the mixed (qualitative and quantitative) data, which was adopted in this study.          
This study in depending on the nature of aim and objectives, has adopted the interpretive and 
descriptive stance due to their advantages in announcing the details of participants’ 
perceptions, this study deems the interview approach is the suitable strategy for this study.  
3.4 Research Strategy 







In the research strategy which is the way in the research objectives that can be investigated 
and there are generally two kinds of strategy quoted by the researchers studied, namely 
qualitative and quantitative (Bell, 2000, Fellows and Liu,2015). Mix research is considered to 
approve the ‘Scientific Method’, where researchers collect facts and study the relationships 
between one set of facts and another. 
One of the most uncomplicated strategies in mixed methods approach is the sequential 
explanatory strategy which used in this research. Mitchell et al. (2012) explain in this type of 
strategies, generally, the quantitative data will be given the main concern within the analysis 
stage of the research. This strategy is described by more than one stage of collection and 
analysis for both quantitative and qualitative data.  
Creswell (2003) states that:  
                        “The trustworthiness of qualitative – quantitative research can be established 
by using four strategies: credibility, transferability, dependability and conformability, and are 
constructed parallel to the analogous quantitative criteria of internal and external validity, 
reliability and neutrality.” 
 
 
This study adopts this debate and takes the use of the term trustworthiness as it is used by 
number of other researchers to cover all these, study the philosophical statements also one of 
the research design strategies.  
There are a number of benefits and disadvantages that can be identified from the use of this 
strategy as having the possibility of using sequential explanatory design within a specific 
holistic view in the purpose of operating the results obtained in the qualitative study, which 
will be delivered in order to clarify the quantitative results that conducted first. At the same 
time, qualitative information and findings approach may be will show unexpected sudden 






outcomes when the quantitative study which could have confirmatory effects during the 
research is carried out (Morse and Richards, 2002). 
According to Myers (p.: 187, 2009): 
                        “The research method is a strategy of enquiry, which moves from the 
underlying assumptions to research design, and data collection. Although there are other 
distinctions in the research modes, the most common classification of research methods is 
into qualitative and quantitative.” 
There are no differences between each one of them and every approach has its own 
advantages and disadvantages; even some researches preferred using the mixed methods as in 
this study. This combination between these methods led to a reliable methodology based on 
the nature of the research. 
In chapter 2 the literature review has revealed that the integrated design does not have a 
number of fix guidelines that can be submitted to energy efficiency in buildings in the same 
method. There is no one certain objective that can be perceived impartially of its surrounding 
environment. It could be stated that it supports to take an interpretative method to research 
subject. 
 
In the spot of the study topics and the research objectives, the information gathered will be 
comparatively particular in reality, mirroring the professional knowledge, views, and  
 
perceptions and therefore a well suited to a mix research methodology. Creswell (2011) 
explains that individual’s views affect their conducts and evaluations and the literature 
review has exposed that integrated design concept will affect the research approach. In 
investigating the concept of integrated design and the energy efficiency in buildings required 
to adopt the important and investigate the attitudes, opinions, and values of interviews on the 
study.    
 






Remler et al. (2014) identify the main advantages, feasibility and disadvantages, which can 
be stated as: - 
 
3.4.1 Advantages and feasibility 
 
The benefit of using this design is that it is generative, clear, emergent and uncomplicated to 
use. In order to facilitate the implementation of design which has been divided into a number  
of processes that do not intersect with each other. 





Time is one of the main obstacles that delay the completion of design through slowing the 
collecting information process.      
The fact that the design at different stages will transform the difficulties from stage to the 
following one (Plano Clark, et al., 2003). 
There are many different strategies can be adopted for each objective, and bring it towards 
achieving the aim of research. These include reviewing the available literature, face-to-face 
interviews, and questionnaire. Accordingly, for the research strategy should be planned as a 
consequence of specialism of the study.  
 
 
In order to determine the possibility of using non-generalised research strategy, Mitchell and 
Jolley (2007) define number of different of (neither exclusive nor exhaustive) types of 
research strategies, which it can be developed by adopt one of them, as: Exploratory, 
Descriptive, Explanatory, Analytical, Critical, Predictive/ Confirmatory, Action, Applied. 






The discussion about choosing one strategy of them to match research objectives depends on 
the advantages and disadvantages of each one; and steered by the research’s nature (Zunde; 
and Bougdah, 2006). For these justifications, the literature review considered as the best 
strategy to meet the need of the objective to eliminate the barriers. 
In every research, it is important to have a decision to identify the appropriate strategy that 
can apply to study objectives. The research in question have chosen the applicable strategies 
for each objective depending on the strength and weakness of the strategy (Gliner, et al., 
2016). Any objective could be able to interact within a development strategy, so it will be 
able to achieve the research goal. 
These strategies that suite this study define the tools that directed research in path of attaining 
research goal. Therefore, the questionnaire may be the best appropriate strategy for this 
objective of point out processes that eliminate the identified barriers as it supports focusing 
them and utilise them at the same time by all these ingredients. To choose in which direction 
the research should appoint one of qualitative, quantitative or mixed of them as research 
strategy to carry the study (Zaal, 2009).  
 
3.5 Sequential Exploratory Strategy 
 
Sequential exploratory strategy consists of two phases, each one of them has its own 
advantages and the ability to complete the other one, and the first stage gaining a real 
importance due to its ability to raise the quality and analysis the collected data; which is 
different from the second phase because the last one is more concerned about the quantitative 
combination of data and analysis (Miles et al., 2013). The interpretation stage has to integrate 
what has been found in these two phases. There are a number of similarities features between 
exploratory and explanatory sequential strategies. 
 
Also, Hoffman (2003) agrees (Miles et al., 2013) as they point out that there is one of the 
goals to determine the approach: choose a distribution of the phenomenon within the group of 
samples that have been picked up. Illustrate the use of qualitative design phase is considered 






as the most appropriate for use when the examining takes place, and what sets it apart is the 
quality of the distinct results this process could give and perhaps can be applied to other 
cases.  
 
Creswell (2013) explains in his notes that the main focus in the use of this approach is to 
explore and identify the phenomenon and that it is more appropriate to understand the 
situation, also this is can make it in contrast with the illustration sequential approach. The 
qualitative results can be interpreted by using the quantitative information collection which is 
in the simplest case is the purpose of the strategy.  This is consistent with (Morgan et al., 
2013) opinions about the case of any researcher needs to examine a tool for developing his 
study’s model, it will be as discussed in the sequential exploratory strategy.   
 
The scientific approach is considered as one attribute of the quantitative research that adopts 
this approach. It is the process of examining the researcher's objectives by using a strategy 
that can be based on the research’s foundation. Yvonna et al. (2005) explain that always, the 
researchers are focusing on collecting facts and comparing; based on the strategic analysis 
and determine how to contribute to the development of the research processes, which can be 
either quantitative or qualitative type. 
 
Golafshani (2003) explains that vast majority of researchers may face a number of difficult 
problems in the collection of information from the qualitative analysis and this is an 
additional burden on researchers.  But the obstacle of time in delivering each stage will put 
extra pressure on researchers during the implementation of explanatory sequential approach 
and exploratory models and this is one of the frequent mistakes in the research. 
 
Identifying people's perceptions and attitudes about saving the cost will contribute 
significantly to defining the type of strategy. This may be either qualitative or quantitative 
strategy approach and may be considered the ideal and best suited for this research to  
 






determine, which has been chosen in this research as means of processes, events, and 
structures to suit this study. This explains the attention that will give to the process of 
interpretation of what may be considered as the thoughts of the people and test the aim of 
using the scientific approach to understand these process (Amdurer, 2014). 
 
Howell (2012) refers to the ontological constructivism that can be made through the adoption 
of qualitative research strategy which could be reflected by emphasizing different views of 
people, and what they think to assume the realism as one objective unit or it is a natural in 
itself to achieve a particular goal position? In addition, this is expressed from the standpoint 
of study the realism on how it is structured and whether its existence objectively or not? 
Thus, has been determined what is the ontology? And which part of the social system is it? 
 
A number of researchers think that there are no potential outcomes from a close distance 
monitoring when conducting research so that these researches could lose their uncertainty 
and objectivity. The hard facts objectively collection process is the core goal for any 
researcher when the search for using knowledge of the position, which is a contradictory 
theory of knowledge. The qualitative research approach is taken from the Gnostic position to 
investigate the natural origin of the scope limits of human knowledge and with regard to its 
validity to separate between thoughts and opinions. This may provide researchers with the 
possibility to study the approach, which provides them with the ability to set limits for facts 
in a realistic manner (Creswell, 2013). 
 
The qualitative research approach contributes significantly in accommodating different views 
and opinions of the different professionals involved in projects. Lindlofet al. (2002) explain 
that the environments play an important role in identifying and note the existence of objective 
reality. The owners and all other stakeholders may have interests in managing the projects 
even there is a full contrast between knowledge and understanding of their views. There is 
the need to simplify and determine the appropriate strategy to adopt it (Strauss & Corbin, 
2008). The researchers in some earlier studies have pointed out that all stakeholders of 






external interests have no ready comprehensive rules that can be applied consistently to all 
projects. In the reality, to organize the performance of the work of the stakeholders' interests  
 
that has to be a commitment to help the approach that connected with a particular way to 
provide an interpretation. 
 
Anderson (2012) explains that among the most substantial influences that affect the study of 
external interests is the style of collecting data, which can be explored in the literature 
review, which is so paramount in determining the attitudes and ideas in interviews. The 
actions and administrative decisions affect people's views and behaviour.  Of the most 
appropriate topics at the complete methodology of qualitative research are the individual 
experiences, opinions, and perceptions that can be collected autonomously and compare its 
normal in accordance to the theme and objectives of the research. 
 
Interviews are influential strategies to apply within the sequential explanatory mixed method 
designs, allowing the develop of data collection method both qualitative and quantitative 
paradigms.  
The sequential mixed method can be classified to:  
 
(i) Explanatory (quantitative and qualitative),  
(ii)       Exploratory (qualitative and quantitative).  
 
Both of them have the attributes of answering different research questions. If the method used 
to investigate the theoretical basis in study; it must be depending on the study requirements. 
The research sequential design could be drove by the theoretical phenomenon, as it based on 
its outline and not on methods (Creswell, 2009). A wide range of the strategies are suite this 
research objectives, and are essential to support the integrated design with the necessary tools 
to deliver the energy efficiency in buildings at least cost. Following to what have been 
submitted before, it matched the first and second objectives of this study in achieving the 
costs reduction by examine the approaches and overcoming the barriers.  











3.6 Research Design 
 
Floyd and Fowler (2003) describe the survey method that interested in the social 
environment, also the views and the attitudes of a certain group of people; they agree with 
other opinions who add that approach in a specific and have all features of definition; that 
within the framework of determining the time as one of the primary means of collecting data 
from participants in the survey. Bell (2000) refers to a general definition of ‘survey’, but he 
notes that each survey is unique and can be applied to a wide range of patterns. The survey 
samples are similar in kind and cannot be applied or generalized in all the surveys. This 
approach has been chosen in this research as interviews and questionnaire method in this 
research because it is the most likely and appropriate to achieve some of the objectives of the 
study. 
 
 In the survey, there is a relationship between the attitude and the objectives; this what 
Viswanathan (2005) suggests to establish the reasons and results for any survey as the aim of 
applying the analytical survey approach. The investigation about the reasons and results 
interested the qualitative researchers, even it is common in quantitative researchers and 
variables of the language that is not in context; also based on a cross-sectional design that 
draws the casual influence from researches. The quantitative research strategy often can 
adopt cross-sectional research design to examined collected data (Marshall, et al., 2010). A 
cross-sectional design may be will able to facilitate the possible relationship between the 
delivering of a project’s goals on time and budget with the strategy of stakeholders' interests; 
valent in the aim and response to research objectives. 
 






Research design can be defined as the similarity of a resemblance in the appearance and 
characters as the architectural plan. In this research design, the discussion around the research 
problem can take a place through the logic procedures to examine the applicability and the 
reliability of collected information.  
 
Yin (2003) adds that: 
                        “colloquially a research design is an action plan for getting from here to there, 
where ‘here’ may be defined as the initial set of questions to be answered and ‘there’ is some 
set of (conclusions) answers” (p. 19). 
The researcher devoted time to find various models for research design and the best 
appropriate one to achieve the research objectives of this research is considered to be Cross-
Sectional design, also called the Mixed Approach. To find the answer to a key research 
question, this research will explore the possible relationships between integrated design and 
energy efficiency in buildings at least cost and it is believed that a cross-sectional design will 
be able to enable this. 
Every research when to be conducted, it needs a principal proposal to illustrate the research 
design and spot light on the headlines of study plan.     
3.7 Quantitative Approach  
 
In this research, a number of studies have outlined the research’s literature review, and 
explain that the most relevant demonstrated works to be continued to provide the best 
available basis for considering the differences in many aspects and performance. In this 
study, as a general framework for real perceptive to barriers and apply some changes to suit 
the aims and objectives of the study. This study employs the primary data in the 
questionnaire because they are more comprehensive and practical than other findings. Bourke 
et al., (2016) in more prominently, the research will suggest that these data become most 






appropriate when applied where exist little variation which is relatively constant between 
professions. 
 
Davies and Hughes (2014) explain that the reasons behind the research to utilize all the 
collective data in the questionnaire, which are, belong to the nature of these data that are 
comprehensive and practical more than other collective data. More prominently, the primary 
data in this research will be most appropriate as a finding if professions are constant and 
limited difference exists. To be fair in a straightforward way, here in this research structure 
that the data will suit the research aims and objectives when changes can be applied in order 
to understand and overcome the barriers.  
 
Some of the factors that affect this research can be summarised as: 
 
1.    The challenges that could be encountered. 
2.    How to overcome the potential faced problems and barriers? 
3.    The actors in applying integrated design to deliver efficient energy in buildings (Fischer, 
ed., 2005). 
 
Earl, et al., (2003) suggest that in addition, there is a number of the fundamental connections 
to control and drive the variables by using a technique of the statistical regression, which has 
carried out to measure the impacts of these variables and barriers relayed to the actors of the 
construction industry. Also, there are a number of the statistical analyses methods that can be 
used like Pearson’s correlation coefficient, factor analysis, and chi-square tests were carried 
to evaluate different groups of variables. 
 
3.8 Qualitative Approach 
 
What, when, why, how, and who involved in construction projects are what the quantitative 
approach seeking to establish. Yin (2006) explains that it is important to ensure the quality of 
collected data; it should be resolute in enhancing this study by enriching with a number of 






interviews. The study aims to identify the key elements involved in this process. The reason 
for choosing these participants is due to the fact that those participants have been involved 
directly or indirectly in implementing projects using integrated design to deliver energy 
efficiency in buildings.  
 
It was also challenging to contact the professionals, and this was one of the most important 
obstacles that faced this research. The interviews state that research method can contain the 
number of data collection sources with clear evidence to describe the investigation of the 
real-life phenomenon (Jackson et al., 2012).  
 
 
3.9 Similarity and Differences between Qualitative and Quantitative Approaches 
 
Denzin and Lincoln (2000) illustrate that it is not a condition that quantitative approach is 
often followed by the qualitative approach which frequently aims to reconnaissance and 
selects the outcomes; from this the quantitative approach will be the representative of the 
quantification of information. In the same time, this will permit the outcomes to be 
transferred from a model to a relevance whole group and the capacity of the occurrence of 
different thoughts in a given model. Although there are two reliable research approaches that 
have different essential feature; they still have some common objectives and functions.  
 
In a congenial way, as there are a number of similarities and differences between the two 
approaches (quantitative and qualitative), but the most important point in that differences in 
the quantitative approach has not any resilience to adapt and change with the situations in 
response with different circumstances property (Creswell, 2003). However, the qualitative 
approach is more often has the capability to adapt, allowing the promotion of cooperation 
between all parties in the research. According to Franklin (2012), some features of the 
quantitative method in the advantages and disadvantages are possible. 
 
3.9.1 Advantages of Quantitative Approach: 







a.    They have the authority to verify the new cases 
b.    They provide useful communication information 
c.    They have the ability to recognize the mechanism of prearranged questionnaire 
d.    They have the ability to rehabilitate the prime data to the numerical form. 
 
3.9.2    Restrictions on Quantitative Approach: 
 
a.    Difficult to implement statistical form 
b.    Hard to reveal a deep explanation of the connections between the study actors  
Franklin (2012) also, refers to the Advantages and Restrictions of the qualitative Approach 
which is detailed in next sections. 
 
3.9.3 Advantages 
a.    Can represent the numerical information 
b.    Can bring real groups assessment 
c.    Can engage a wide range of participants 
d.    Can determines the informative guidelines 
e.    Can impart the statistical form to replace the verbal information  
f.    Can increase the connection and relation between variables 
 
3.9.4 Restrictions 
a.    The explanation is hard with this approach if there are no limitations 
b.    Identify the research's case seems a mystery in this approach. 
Table 3.1: Differences between quantitative and qualitative approaches 
(Source: Smith et al., 2009) 
Orientation  Quantitative  Qualitative  
Assumption about the Can be measured by Multiple realities  






mean elements   questionnaire.  
Research purpose  
Establish relationships between 
measured variables  
Understanding the roles of variables 
from participants’ perspectives  
Research methods and 
processes  
- procedures are established 
before study begins;  
- a hypothesis is formulated 
before research can begin;  
- deductive in evaluating.  
- flexible, changing strategies;  
- design emerges as data are 
collected;  
- a hypothesis is not needed to begin 
research;  
- inductive in evaluating.  
 
Domegan and Fleming (p. 24, 2007), state that the:  
                        “The mixed between qualitative and quantitative in research aims to explore 
and to discover issues about the problem on hand, because very little is known about the 
problem. There is usually uncertainty about dimensions and characteristics of problem. It 
uses ‘soft’ data and gets ‘rich’ data’”. 
3.10 Questions  
 
The interview with any one of the interviewees must be of a typical character by addressing 
the study objectives that should begin with it (Loseke et al., 2007). During the meeting, it will 
focus on the main points that the researcher will take the advantage of information that will 
be collected from the interviewee by asking random questions, regardless of the fact that the 
interviewee had participated in a real process of implementation for any stage in a project. 
The interviews could be willing to go into detail in areas of their interest or concern, whether  
 
or not they were related to the study (King and Horrocks, 2010). The interview can move on 
to the organized questionnaire with open-ended questions. The researcher will end his 






questions by asking specific questions, taking into consideration the fact that the questions of 
an objective data. The time factor is an essential element in such interviews that maybe last 
for a longer time than is initially will be intended.  
 
That will facilitate the derivation of the questions for the questionnaire. The intent of the 
comparison between the findings of the field survey will qualify the questions to ask the 
professionals who will be interviewed; in order to find and trace a border of the nature of the 
questionnaire (Saris et al., 2014). Discussions on the basis of available theories as well as the 
review of the literature review; questions will be classified into eleven groups. The projects 
that have been studied by the researcher by conduct interviews with the professionals in 
projects and who have had contributions in the construction process. Hunt and Colander 
(2013) mentioned that the process of addressing the research questions requires ideas for the 
advancement of the process of developing a strategy research. 
 
 
The estimate interview duration was not just over two hours, much of which was spent on 
explaining what was required. Responses were taken down by the researcher in the of the 
form text notes. The questionnaires have consisted of a number of questions that have been 
listed and have been asked to interviewees as well. These questions have categorized into 
eleven groups. Each group is concentrated on some issues that need to be clarified; and have 
a real lack of details with inadequate information in the literature (Bradburn et al., 2004).  
These types of questions as one dimension of data collection resources required quite care in 
responses to draw up and enhanced the study with a full notable picture; put the respondents 
own print in collaboration to this research.  
 
The importance of this study in developing upon the questions answers, which has been 
resulting in opening new method gate and widening the research’s resources. In the same 
way, (Patton, 2002) who explains this data collecting method is the only way and great 
chance for any researcher to be more close to the real life of the project. In accordance to 
that; we can see these groups of questions in questionnaire appendix. 







3.11 The Questionnaire 
 
Invitations: 150, Professional : (88), Préprofessionnel : (62), Replie: 108 (72%), 
Missed: 42 (28%) 
 
When responses were received, (28) per cent of them did not answer because these responses 
were incapable to participate to questionnaire in a technical way. Some of the answers were 
reflecting participants’ concerns; and may be these questions are too sensitive because they 
were worried to reveal their extent of experience. Also, they have not answered some 
questions depending on the level of education of some of them. 
Comparing the interviews with questionnaire, there are number of differences between them. 
The questionnaire is the unique method among other collecting data methods has wide ranges 
of participants, on the other hand there is disadvantage of not being able to customise as the 
other methods. There are different types of questionnaires, but this study uses two of them as:  
 
(1) Self-evaluation survey; (2) Course evaluation survey which is used in Semi-structured 
interviews.                                                                                                                                                                                                                                                                                                                                          
3.11.1 The survey 
 
By using the responses in the questionnaire survey, the aim to develop the relationship 
between variables that influence the investigations have been carried out in this research. 
Following, Floyd and Fowler (2014) who suggested that the approach which has been taken 
in methodology can be used to create boundaries that have significant impacts. Responses 
have been influenced by the way of collect data as well as the fact of the evaluating process 
to these data.  
 






Fellows and Liu (2015) explained that the integrated design, energy efficiency in the 
buildings and cost cannot be neutral but are main actors of what is evaluated in participants’ 
responses. Many participants might have given positive responses, hoping that this could 
improve the industry (Huang, 2012). Some respondents might have given negative responses 
due to dissatisfaction about the act of some parties that have a role in the whole process. In 
interviews and questionnaire some issues of are very sensitive and some participants might 




1. Stable Energy Strategy 
 
Investment is facing a number of problems that lead to a loss of momentum and impulse, and 
this results in changes faced by the construction industry due to the continuing change energy 
efficiency policies and unexpectedly. 
Within a lengthy time, energy policy makers are trying to take advantage of energy efficient 
applications in buildings by applying a clear strategy (Finnvedenet al, 2003). 
 
2. Funding  
 
There are two major restrictions on funding that have been observed by participants due to 
low certainty of stakeholders about any new method and fluctuations in energy efficiency 
sources. To offset any kind of old traditional buildings with new energy efficient supply, 
which increasingly growth needs but finance is relatively consist of the decarbonisation cost 
and urgent expenditures to secure any future demand (Collier et al, 2007).  
 
The planning and decision-making are united in assessing any risk could affect perceived 
technical and sub energy efficiency systems. Responses raise a number of big issues that 
represent a major challenge to industry including the decline of investment. Mahoneyet al. 
(2006) indicate that to ensure trusty investment is more flowing to take-up the developers in a 






stage of improving the new technologies for integrated design and energy efficiency in 
buildings.  
 
3. Maintain Investment  
 
Diverse and mix efficient energy resources are more essential to rely to meet the growth 
needs, that's recognised by participants who indicate it and introduce it to maintain taking 
cost to lowest as possible. Gillingham et al. (2009) illustrate the concerns of participants 
about secured and continue investment in context of overcome obstacles that affect delivering 
the research’s targets.  
The respondents insisted on the lengthily thinking in the deal with shortage of designing 
energy efficiency in buildings opportunities. Also, explain how participants state a number of 
issues like investment in decarbonised and lowering the costs.  
 
 
4. Public engagement 
Communication about the energy efficiency system in buildings has an important 
engagement in debate with public to draw adequate image of the relationship between both of 
them. Participants are eager to give justifications to improve perceptions of public's views in 
the direction of using the integrated design to lessen cost of energy efficiency in buildings 
(Jeruchimet al., 2000).  
 
5. Policies  
Brown et al. (2015) refer to the development of policies which face a lot of challenges; and 
respondents referred to them; in same way the planning face that. In addition, they mentioned 
to the changes in level of demand and how that is affects the carbon emissions. 
Investment in energy efficient buildings will affect by some problems caused by the unclear 
government policies; one of these problems is less investment in using integrated design to 
deliver the energy efficiency in buildings. 







6. Energy efficiency in buildings and climate change 
There are a number of challenges that were identified by respondents which are related to 
factors that influencing some factors such as emissions goals, lowering prices of energy 
sources, uncertain policy indications and the occurrence of significant environmental 
changes. Also, the actual decarbonisation goals are more potential to keep and hand over 
towards bring new infrastructure for industry. 
 
Dobbelsteenet al. (2012) explain there are many additional challenges for the design and the 
cost of energy efficiency in buildings, which indicated by participants, including climate 
change during future with a speed of weather change which cannot be determined in advance 
exactly. In order to gain the whole energy efficient buildings without any prescriptive, the 
route to targets of 2050 which will meet and face challenges. 
 
 
7. Energy Efficiency in Buildings and Skills 
Competent construction industry with integrated design to implement energy efficiency in 
buildings, facing a severe lack of experienced workers. There are a number of factors that 
have a significant contribution in the process of loss of technical expertise and their transition 
to other industries. Pye Tait in CITB report (2013) explain how the skills can impact on 
economics and strategies, as says: 
 
                        “There are critical skills and knowledge needs among the building 
professional workforce. Architects, planners and surveyors need knowledge of energy 
efficient materials, systems and technologies as well as installation processes and impacts of 
energy efficiency system and measures, also, how to apply them to buildings with different 
fabrics and of different ages”.  
 
The report of Environmental Audit Committee in House of Commons in the GB (2009) 
highlight is a large need for the expertise of people value especially when economic 






conditions facing the growth and recovery, to have a role in managing the process of 
implementation of the integrated design to achieve energy efficiency in buildings. 
 
There are a number of direct impacts that greatly affect the implementation of the scientific 
researches and are linked to the investment process and efficient energy at least cost. Efforts 
to promote the use of energy efficiency in buildings, at a cost of a few always be so difficult 
that lead to instability.  
 
The geopolitical circumstances have significant impacts on sustain investment in the 
integrated design to efficient energy in buildings, and that could be to increase it or may be a 
negative. These are real challenges that affect moving the professional people from industry 
to another one, leaving the construction industry in shortfall regarding technical workforce 
and that will lead to defer any improvement in this sector of this industry. Workforce 
movement influences have identified by participants clearly, which put more challenges on 
supporting the industry and keep a secure development in reducing the cost of designing 
energy efficient (Waterfield, 2011). 
 
3.13 Strength of the Methodology Strategy 
 
This methodology has efficiently absorbed the modern studies strategies occurring in wide 
range of studies. By considering the high rate of responses and contributions from nearly 
most of people who were surveyed, the research greatly engaged in spreading the knowledge 
in future. Responses have enabled the research to propose a theoretical understanding when 
planning for further investigation about the subject. Study strategy may control objectives:  
 
a. Guides future development of methodology for applying energy efficiency in 
buildings 
b. Furthers research of methodology strategy to direct control new policies 
c. Endorse the effective collaboration between researchers and professional people in 
the industry 






d. Focus on the importance of methodology to evaluate the implement of integrated 
design instead of traditional design in such buildings 
 
3.14 Summary and Conclusion  
 
In this methodology, the combined quantitative and qualitative methodology is set out. The 
chapter explores the analytical techniques that engaged in the study and clarifies the reasons 
behind selecting these methodologies. Maxwelland Loomis (2003), illustrates that the 
quantitative approach was selected to highlight the impact of groups of variables, namely, 
basic variables, institutional variables, variables related to research three elements (integrated 
design, energy efficiency and cost) adopted and problems facing industry. The qualitative 
approach was selected to conduct the based data collection and to examine the generated 
propositions and questions, which were based on the literature review and the based 
discussion.  
 
Teddlieet al. (2008), explain that the mixture of both the quantitative and qualitative 
approaches facilitated the crosschecking of the results of the one method against those of the 
other. The two approaches are jointly on balancing. Also the research methodology defined 
the justifications and the participant as units of analysis. 
 
For the purpose of expanding the understanding process to explain the fact; (Holstein, and 
Gubrium, 2000) illustrate the use of the qualitative approach widely and intensely will be the 
right path to focus in a close understanding perspective. Also, to recruit the quantitative  
 
approach adequately to answer questions that need the description of the used methods, as 
well as in the use of survey, that's because the quantitative approach seeks to highlight the 
facts that could have seen by the largest number of individuals. Evaluating, comparing and 
classifying the responses could be linked to professionals’ experiences through the analysing 
processes, will led to clear and an inclusive conclusion.     
 







Heyvaret (2016) explains that the research could recognize the questionnaire items related to 
literature review lack data, all kinds of barriers, and the problems facing this sector of 
construction industry. The key assumptions that the research is consist of are integrated 
design, energy efficiency in buildings, cost, and the problems facing construction industry.  
 
One of the key assumptions in the research is that the integrated design needs to be applied 
properly because the barriers are not receptive to adopt it. The initial assumption and 
questions could create the barriers that impede to achieve the design of energy efficiency in 
buildings with low cost. This research’s methodology outlined the analysis process for both 
the quantitative and qualitative approaches to the questionnaire’s results. This is statistically 
assessed a level of confidence. As will be seen a statistical regression technique was also 
used to analyse the relations between the variables (Chilisa, 2011).  
 
Participants are often chosen with the anticipation that they were meeting firm requirements. 
Chosen the model in qualitative research is always about a few of non- typical situations. 
Though, it is crucial in improving a real considerate for further choice could be formulating 
it. Qualitative approach generally is defined by the examining and the analytical. The 
outcomes are not usually to be employed and apply them in all situations (Denzin, and 
Lincoln, 2010).  
 
This examination was carried out to evaluate the impact of the variables on the take-up of 




This research has drawn up the useful methods like research methodologies, strategies and 
research design to study the role of data collection tools, analysis methods and participants to 
form the final outlines in this research of information collection. 






The most attribute of this study are the descriptive and interpretive data collection that has 
been assessed and evaluate by the mixed methods and mainly by using Likart Scale which is 
defined as a descriptive statistic. Evaluating the trustworthiness of the mixed approaches 
results is complicated, but strategies used in this study, will empower the possibility of 
trustworthiness  
to find applicable research results. Also, to ascertain the standardization of this study the 
trustworthiness has been used; because as Creswell (20030 suggests it covered four strategies 
used by researchers: credibility, transferability, dependability and conformability. In this 
study the trustworthiness has been applied due to the wide knowledge that a number of 
research have used the same path.     
The explanation of the qualitative approach, adopted by means of leading analysis to 
literature and questionnaire and interviews. For the purpose of expand the understanding 
process to explain the fact; Gubrium, and Holstein, (2000) illustrate the use of the qualitative 
approach widely and intensely will be the right path to focus in a close understanding 
perspective. Also, to recruit the quantitative approach adequately to answer questions that 
need the description of the used methods, as well as in the use of survey, that's because the 
quantitative approach seeks to highlight the facts that could have seen by the largest number 
of individuals. Selecting interviewees and participants in questionnaire from different 
projects was based on criteria (Dale, and Vope, 2015): 
 
a. The process, b. the type of projects, c. the availability of staff, d. the value and size of 
the project and e. the availability of resources. 
 
The research similarly clarified the propositions and questions for the questionnaire and 
defined the type of the relevant data and observations to be collected while leading the  
 
interviews with the professionals who play role in the accomplish of a number of projects. 
Hammersley (2008) explains that outcomes of the interviews were drawn up to adopt a 
manual form of analysing these findings, which is the result of extraction and classifying the 






information collected from the interviews. This includes a long-term government strategy for 
a decarbonized system, which works towards the integration of electricity, heat, and 
transportation systems.  
 
To integrate of efficient energy systems in construction industry, the government strategies 
should work towards that integration. There is a significant lack of implementing energy 
efficiency in traditional buildings, which affect the performance and possibility of achieving 
the targets realistically; while the calls for the consideration of cost effectiveness (Irani, et al., 
2003). Lastly, this explored strength and criticism of the methodology and underlined the 




















Chapter 4: Analysis  









The literature review and the methodology chapter revealed a variety of potential influences 
on the implementation of integrated design to deliver energy efficiency in buildings at least 
cost. On the basis of these influences, the research covered a number of perceptions, which in 
turn formed the basis of selecting the variables to be explored in the qualitative portion of the 
study. Data related to influences were collected by means of in-depth interviews with 
participants who have the chance to share in designing energy efficiency projects from 
inception to completion (Newson et al., 2015). 
 
This chapter nominates a form of content analysis to get further outcomes from the context of 
interviews. As the researcher did not record the interviews conducted for this research, the 
content analysis had to be conducted manually. The interviews’ texts were organised in a 
tabulated framework in order to extract the object structure, the qualifying structure(s), and 
the abstract element(s) for the variables. A code was then assigned to each abstract element in 
order to facilitate cross-referencing across all instances. This allows frequencies of 
occurrence for each abstract elements derived from the interview texts helps to determine the 
relative strength and influence of the perceptions and their related variables on their 
introduction and implement of low cost of integrated design to deliver energy efficiency in 
buildings (Marshall, and Reason, 2007).  
The analysis in this research consist of the methods of collect information systematically. 
These methods reflect all experiences levels of skilled, professionals, experts and 
stakeholders and their perceptions. Each study has its own way of collecting data, in this 
research the main source of data that adopted were literature review, interviews, and surveys. 
In this study which use the mixed method (qualitative and quantitative), the priority of the 
analysis in such research is the searching for meaning, concepts and themes through the 
interpretation of what is reviewed of documents of the subject. 






Yin (2003) explains the needs in every study to find and identify the missing links in the data 
base. In this study the categorisation and organisation are the process of analysis data, to find 
meanings and themes of study that arise from data.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
Face-to-face interviews that used in this study, were noted, recorded and transcribed. Number 
of questions were open-end and posed to which the responds should be in writing.  
This chapter employed the content analysis technique to analyse the interview test and relate 
the results with the findings of qualitative survey. 
 
4.2 Identify the Analysis Unit and Study Variables 
 
One of the most important concepts in research design is the unit of analysis (Mrucket al., 
2002). the definition of initial research questions and propositions will influence by the unit 
of analysis for both (quantitative and qualitative) approaches. Creswell (2012) states that: 
“Although units of analysis are typically defined as individuals, groups or organisation, they 
could almost be any activity, process, and feature”. In this research, supportive data will 
collect from interviews (qualitative approach); the unit of analysis is the major entity that is 
analysed in the study.  
 
The literature review has guided the researcher in defining the unit of analysis and in 
selecting the variables for the study; and individual participants (owners, consultants, 
contractors, and government officials’ members) through questionnaires (quantitative 
approach) which are working as secondary parameters in this study.  In accordance to the 
literature review in this research, the questions will be classified to eleven groups. A variable 
is any entity that can take on different values, which are not always quantitative or numerical 
(Yin, 2006). 
 
In same time, there is a possibility that they might influence the development of research 
subject as independent variables. The variables are categorized into groups and each group 
into subdivided small group; these categories are consistent to the quantitative study and the 






propositions of the qualitative study also explored basic variables. The study has focused on 
the most important factors, even there are a large number of variables can be selected 
(Trochim, 2002). 
 
4.3 Identifying Limitations   
 
In order to compare the low costs designed energy efficient buildings, which have been 
selected to investigate; the differences between the projects that have been approved as a 
basis of comparison purposes also use the common features between them for the general 
examination.  
 
The purpose of determination the projects that have been selected to suit and identify the 
needs of the research as Glaser et al. (2008) explain may help in collecting the required 
information. Yamagata-Lynch (2010) illustrates that there are a number of limitations which 
can be considered in the final analysis of the outcomes and they have some sort of negative 




Designers and all stakeholders realized more and accommodate alternatives to the traditional 
design to reduce the cost of the energy-efficient buildings construction. 
 
4.3.2 The Importance of the Project 
 
Developing an understanding of the process of collecting the available information on the 
selected project to study will lead to increase the knowledge about the type of characteristics 
of each project in terms of sizes and the value of each one. 
 
4.3.3 Potential Projects Resources  
 






The ability of projects to enhance the research with the necessary data is heavily dependent 
on the nature of the project, which significantly influences the style of the comparison 
between them.  
 
4.3.4 Building Purpose  
 
The opportunity to select project was limited, but the research managed to cover different 
types of buildings. The required experience and anticipated problems in implementation of 
such projects were expected to give better results to this research. 
 
4.3.5 The Communication between Design Team 
 
For the purposes of this study, projects design teams are divided into two categories: those 
with effective communication and those with a poor communication. It is easier to integrate 
with team players than with others. Explanation that if the staff have expertise in 
construction, it is expected that the dovetailing interacting of the project team with the client 
will be easier. The client who does not have expertise will have more problems during the 
projects stages, especially the communication side (Dainty et al., 2006). 
In the selected projects, the availability of experienced staff was taken into consideration to 
examine the impact on cooperation and coordination within the team and how this reflects on 
the take-up and implementation of the integrated design to deliver the energy efficiency 
buildings with a low cost (Shuttleworth et al., 2008). As shown in figure (4.1) there are two 
out of five projects are unsuccessful due to ineffective communications, which means how 
important the role of successful communication:  







Figure 4.1 Shows Proportions of Projects Success are Due to Ineffective   
communications 
(Source: Danityet al., 2006) 
 
Opie (2004) suggests that the adoption of the interviews approach is a challenging because of 
the possibility to have the process of collect a lot of information from different sources, and 
this make it distinctive in enriching the research with useful data. Moreover, they are for 
being real experiences directly from the reality of people's daily life, as well as they are the 
closest to visualize by the readers because they are examples of describing the complexities 
of their daily life and facilitate of real an understanding. The interviews method has 
advantages of its applicability to contemporary real-life. 
 
Tashakkoriet al. (eds), (2003) explain that the professionals that participated in the selected 
interviewees list were able to identify the names and the addresses of clients, firms, 
consultants and contractors, who have the potential to partake in projects. The researcher has 
contacted all participants to arrange initial meetings. Extensive interviews that conduct with a 






number of professionals involved in a number of projects, including owners, designers, 
consultants, contractors, and all of whom had participated in that projects from inception to  
 
completion related to the assumed quantitative approach and the other sections of the 
questionnaire. Following (Oppenheim, 2000), the database of collected observations will be 




The categorical variables can be analysed using Likert Scale tests and there are many other 
tests. For instance, can test the association between firm type (size, projects, history, and 
etc.); and the type of staff profession; also, used to determine the association between firms’ 
types and the number of energy efficiency projects that have been implemented by them 
(Onwuegbuzie, et al., 2003). The frequent of energy efficiency projects associated with the 
companies’ types that were assessed. 
 
4.5 Discussion   
4.5.1 Content Analysis of the Interviews 
 
There are five stages that make up what is proposed to draw on what should have been 
displayed in the qualitative approach (Glaser, et al., 2008):  
 
1. Define the questions; 
 
2. Determine the collecting data methods and analysis techniques; 
 
3. Organise the gathering information; 
 
4. Arrange the field survey; and 
 






5. Appraise and examine the collected information.  
 
To recognise information engaged in the research; the focus on a number of aspects is to be 
considered, including unpublished documents, archive records, interviews, direct  
 
observations and the participants’ observations. The risk in the competitive situations; in 
joining and handling this existing knowledge to give new insights and to identify in detail the 
facing problems, barriers, benefits and disadvantages of implementing integrated design in 
energy efficient buildings. Mangabeira, et al. (2004) explain that it is also important to find 
out what should be changed and reform to assume the way of low cost acts in integrated 
design process by taking advantage of the experiences of others countries. It is essential to 
describe how the collected data and information were used to derive the barriers resulting 
from the impact of the institutional variables on the take-up and execution of the integrated 
design. In this research, the finding will be classified in terms of the variables of the research 
outlined in another chapter. Exploring the participants’ answers will formulate the basis for 
the barriers to be put in a framework. 
 
 The method used to prepare the analysis structure of the interviews in a technique called 
“content analysis” (Krippendorf, 2012). This structure is the result of extraction and 
classification of all information obtained from the answers of the interviews. This way of 
analysis dissects the interview and places sections of text with similar understanding concepts 
into discrete classification. These classifications give a number of indications as the method 
of uses that we can understand and draw a full picture from the text. In this way, “the 
answers” means all form of communication, whether oral or written. 
 
Denzin and Lincoln (2010) offer a solution for ensuring that interviews are rigorously applied 
to analysis. The content analysis for this study will carried out by interviews and 
questionnaire, although use of an analytical programme that would no doubt speed up the 
analysis process. Participants think the questionnaire is a solution that could involve in 
gathering all the linguistic techniques of discourse analysis.  







Face-to-face interview is one among many ways of conducting dissertation even it is 
structured or unstructured or between which knowns as the semi-structured, to recognised 
and interpreting the views of skilled and professionals and experts. Creswell (p.52, 2003) 
defines interview as an examination to find response to study’s questions request the 
available and wide range of facts and proofs. Yin (p.68, 2003) defines the interview  
                        “Interview as an empirical inquiry that investigates a contemporary 
phenomenon within the questions context, especially when the boundaries between 
phenomenon and context are not clearly defined.”       
Denzin and Lincoln (p. 193, 2000) state that interview can be simplified: 
                         “looking at multiple actors in multiple settings enhances generalisability”. 
Creswell (2003) explains that face-to-face interviews are customized for analytical 
generalisations. The aim of this research is to broader the set of findings to achieve the 
generalisations of some theoretical prepositions. 
Semi-structured interviews have been designed (depending on the needs of this study) and 
used in this research to gather data by concentrating on missed information in literature, 
through using a group of essential questions. Every method has advantages and 
disadvantages, in this study the interview as a method of gathering information has these 
advantages, and according to Floyd and Fowler (2014):   
1. They are most appropriate method to get precise data; 
2. Specific, constructive suggestions can be obtained through the face-to-face 
interview;  
3. The number of participants have contacted in this study were limited due to 
size of research.  






The interviews and survey in this research are descriptive and interpretive, they use the 
analyse through the mixed methods (qualitative and quantitative) methods. These descriptive 
and interpretive (interviews and surveys) in this study tends to analyse the collected data, 
interpret and theorise against the theoretical framework. In other word, interview can be 
classified to the following groups, as: 
 
1. Unstructured Interviews  
2. Structured interviews  
3. Semi-structured interviews  
4. Focus-group interviews  
 
Writing this study would like to include gratitude and thanking to all the participants who 
have share in responses to questions in interviews within the outline of the research.  Identify 
the problem by using an inclusion of all of the questions contained in the questionnaire, as 
well as a description of the methods and techniques that can be used in data collection; in 
same time the nature of the proposals, analysis and respond will need for more research 
(Flick, 2006). 
 
4.6 The Variables  
 
In this section, the variables have performed in a number of designed questions which 
answered by participants to explore them. Singh et al. (2008) explain that the categorical 
variables can be analysed by using Pearson chi-squared tests; Fisher’s Exact tests and there 
are many other tests. For instance, by using one of these methods can test the association 
between firm type (size, projects, history, and etc.) and the type of staff profession; also, 
used to determine the relationship between firms’ types and the number of energy efficiency 
projects that have been implemented by these firms.  






Using the effective statistics methods such as scientific method, or differences between 
means; or Likert Scale; and relative frequencies to distinct the relationship that control 
variables which measured on a sample of subject, thus, will led the researches to concentrate 
on examine theory (Smith et al., 2009).Hanson et al. (2005), indicate that the recurrent of 
energy efficiency projects correlated with the companies’ types. Also, these variables can be 
classified into four main categories as: 
 
 
4.6.1 Elementary Variables  
 
There are many variables that can be identified by conducting questions in the questionnaire 
that are designed to get information about these variables. Primary variables are important for 
classify the typical features of responses (Krishnaswamy, 2009). The results of this survey 
indicate that the majority of respondents are vary in their dealing with any of variables 
because they have a wide range of experiences in their profession and are more responsible 
for controlling the basic guidance during the data collection process. 
 
4.6.2 Dependent Variables 
 
This category deals with: 
a. The stability of funding to accomplish implement of efficient energy  
b. How to adopt the integrated design process? 
4.6.3 Institutional Variables 
 
Bergold(2007)suggests the questions that are represent the independent variables, are 
identified to influence the main performers of construction industry. These variables deal 
with: 
 






a. Barriers facing implement of integrated design to deliver energy efficiency in 
buildings. 
b. The possible difficulties. 
 
4.6.4 Other Variables 
 
These variables include all other variables that affect the implementation firms. The 
professions of participants are classified into six categories on the basis of projects type:  
 
Category 1: Building 
  
Category 2: Excavations  
Category 3: Roads  
Category 4: Electro- Mechanical  
Category 5: Bridges & Culverts  
















Figure 4.2 Distributions of Participants According to Their Professions 
 




Figure 4.3 Responses Distribution to Their Profession 
 
Responses showed how have reflected on the real changes in construction industry and 
especially the energy efficiency in buildings. That is also implies that the fund required to 
enhance integrated design is less than that required for traditional design. Brown and Wang  
 
(2015) suggest that the systems of arranging funding need about thirteen percent or more of 
investment to reveal the demand of financial capability in order to implement the integrated 
design at least cost. These modest funding revealed that those respondents concerned about 
the financial capacity to execute energy efficiency in buildings projects. Consequently, the 
professionals are heavily involved in developing the funding for use of the integrated design 
process. This may be attributed to the fact that their experience reflecting the relationships 
between all parties, and how is that will reflect on the whole process (Dodoo, et al., 2010).  
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The survey shows that the participant's perceptions about the value of investment in energy 
efficiency buildings projects will be increased in the next few years. However, the investment 
in this sector is mostly financed by organisations and firms, which interested in using 
integrated design to deliver energy efficiency in buildings at least cost (Gillingham et al., 
2009).  
 
Responses did not regard the educational, assessment and organisational level for the 
innovation process. Also, a large number of innovators are qualified in this sector of  
 
construction industry, but they gained the experience by practice (Maxwelland Loomis, 
2003). The table (4.1) below indicates that almost forty-three per cent of those participants 
have their experience within twenty-five years or more, which implies an accumulation of 
experience.  
 
Table 4.1 Distribution of Participants Classified by Experience 
 
Years of experience Number of Participants Relative Frequency 
Less than 15 years 11 0.101 
15 -19 years 19 0.175 
20 – 24 years 35 0.324 
25 or more 43 0.4 
Total 108 1.00 
 
 
Table 4.2 Distribution of Participants by the Education Level 
 
Level of education Number of Participants Relative Frequency 
Short courses after GCSC 14 0.129 
Colleges  21 0.194 
Undergraduates 42 0.39 






Master’s degree 27 0.25 
PhD 4 0.037 
Total 108 1.00 
 
 
The table (4.2) explains the education level of participants and how their qualifications tend 
to facilitate the implementation or encourage widen the use of the integrated design to reduce 
the cost.  
 
4.7 Potential Obstacles 
This research studies the possible problems and barriers that linked to the effects of variables 
and barriers, which need the take-up to all the process of the implementation of energy 
efficiency in buildings. As (Braunoeller and Goertz, 2000) explain by using the Likert scale, 
the respondents precisely defined their opinions; the potential problems or significant barriers 
could impede the implementation of integrated design in energy efficient buildings; these 
roles can be unequal. Nearly about 68.4 per cent of respondents powerfully agree that there is 
an inequality in evaluating the impacts of these possible problems. The statistical results 
reveal strong inequality in this sector of industry. 
 
Gustavsson, et al. (2010) indicates that the outcome discloses that the level of concern about 
these barriers is extremely high, and to overcome these barriers need more co-operation and 
co-ordination in all processes levels. As to prevailing situations may not a problematic to 
transform the influences in the industry. Also, they affect the take-up to reduce the cost of 
implement the design of energy efficient buildings. Another barrier and potential problem is 
the decision-making process in local authority. The questionnaire reveals that 71 per cent of 
responses are firmly affirmed this barrier. Another imperative potential problem is the rate of 
skill-qualified workers who occupied the major roles in this industry (Borg et al., 2012). 
Funding also plays another burden on the distribution of skilled workers; the statistical 
analysis shows how negatively the funding can influence that.    
 






Collier (2007) illustrate that there is another barrier that is the existence of the visible gaps 
seventy per cent between the skills of qualified and non-qualified workers in this sector of the 
industry; which concentrate especially on the high level roles seventy-one per cent.  
 
 
Figure 4.4 Distributions of Experts According to Their Ages 
(Source: Shulruf et al., 2008) 
 
4.8 Individualism related-responses 
 
In this section, some of responses are focusing on investigating on the workforce’s education 
level, in same time to find the highest level among them. The questions in Tables were posed 
to professionals. McCarthy (2005) explains in order of further analysis to be carried out to 
expose to the influence of the elements of professionalism. Thus, this study examines the 
relationship between all these dimensions and the implementation and take-up of the role of 
those skilled staff. Responses have supported the opinions of adopting integrated design to 
lessen the cost of achieving efficient energy buildings, as illustrate before. Co-operation and 
co-ordination is extremely high, which means a level of concern (Kemmelmeier et al., 2003). 
These results from the analytical point, this may have negative impacts on the 
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4.9 How knowledgeable are you regarding the subject matter in this sector? 
 
The table (4.3) and figure (4.5) below, show how the participants were knowledgeable about 





Figure 4.5 Participants’ Knowledge 
 
The responses expose that sixty one per cent were strongly feel that there are no clear 
authority's policies, indicating that the level of concern about this problem is extremely high. 
Lack of authority's policies is may be a barrier to implement and to take-up of innovation 
process and get out of it (Lalwani, 2006). 
 
The UK Parliament: House of Commons: Environmental Audit Committee (EAC), UK 
(2009) explain the statistical analysis that shows the positive relationship between all parties 
is based on mutual advantage indicating that the lack of attention to this problem would 












relationship between the employment policies and rules in one side, and on the other side are 
the skills; which respondents in this study have expressed. The seventy-five per cent of 
responses believe in the needs to change this barrier as one of the major factors in this 




UK/DEFRA (2004) state that problems prevail of understanding the relationship between 
skilled workforces upon other tasks, indicate how much the demand to adopt the integrated 
design as participants proposed to; which reveals that seventy-seven per cent of responses 
think this may be is one of the barriers.  The outcomes of survey show there is a significant 
problem, in nearly fifty-seven per cent of responses referred to that by exploring the 
qualifications of groups' skills could be triumphed over the single's skills; which is a barrier 
that propose to implement integrated design to rule these relationships (Kinnear and Gray, 
2002).   
 
Roth et al. (2002) explain that the communication is another essential ring; the responses 
have highlighted to facilitate the relationship with public that can prevail upon the fact of 
collaboration between the two parties. In questions 1- 6 examine the barriers to change that 
are potentially to impede the implementation of integrated design to achieve the energy 
efficiency in buildings. Understand the relationship with public is a fundamental fact, with 
which different industries cope in different ways. Notable management for like these types of 
relationships means that staff proactive interface of communicating which could happen with 
the public to attainment an essential interchange level of communication (Seymour, et al., 
2013).  
 
One of the other important barriers to change is a dominant role of communication. About 
seventy-nine per cent of the respondents, which reveals an indication that a high level of 
concern regarding the equality in built the relationship with public, should be considered. The 
lack of equality with society is a problem and barrier to change (Hofested, et al, 2010).   







When responses were received, twenty-eight per cent of them have not answered due to 
incapability of participants technically. Some of questions were reflecting their concerns; 
may be these questions are too sensitive because they were worried to reveal their extent of 
experience. They have not answered some questions depending on the level of education of 




4.10 Limitation of the Methodology  
 
This research has taken its role through applying the questionnaire and the propositions. 
There are a number of main points, one of them to measure the immeasurable. These 
immeasurable can be recognised or identified in accurate way from the collection of data in 
questionnaire. In this study, the main controversial analysis of factors and concern sources 
that guide the power of research to produce and direct the research claim (Hammersley, 
2013).conclude that is not possible to replicate the accuracy of indicators without access to 
original data and a more detailed description about the analysis factors that used in his study. 
This has obligated the creation of a combined index, which he terms the “Energy Efficiency” 
index.  
 
The reason for this combined “Energy Efficiency” index lies within the limitations of the 
construction industry itself and is attributed to the reality that this sector is dominated by the 
values and attitudes. This is attributed also to the fact that the construction sector is 
considered a developing industry. This may have skewed the results. One of the major 
difficulties in the nature of questionnaire, that it is designed to generate hard data for 
dialectical evaluation (Seymour, et al., 2013) add for the purpose of a serious verification of 
multivariate data structure, must provide the tools to encourage researchers to verify the 
model. 
 






The survey in any research is clearly unable of providing many of the values that could be 
held by the professional group and would, therefore, obstruct, or at least delay, the very 
objective of the study (only for some parts of the questionnaire).  Adopting a mix of the 
participants in the survey solved this problem. 
 
Higgin and Jessop (2013) explain there is another limitation in the methodology involves the 
communication, which has been known for many years to be a very important factor for a 
successful construction sector. The researcher sought all the help of respondents, and the 
procedures didn’t cause any misunderstanding. Lastly, all the nominated professional people 
for the questionnaire were from constructed building projects, and this may be evaluated as a 
limitation.  Furthermore, conducting the same study on projects other than those selected for 
this study could, however, provide some comparative results. 
 
4.11 Difficulties Encountered During the Research 
 
As stated earlier, a discussion is now successfully going on regarding the methodology 
amongst all researchers. In addition, the researcher encountered problems and difficulties in 
conducting this research. These are defined as the researcher has been obliged to investigate 
all related issues that have tackled in this type of study. Moreover, there is no plenty of 
studies are available about this subject in the construction industry specifically (Creswell, 
2011).  
 
Brown and Wang, (2015) explain that the government officials, professional association and 
private institutions are lack awareness of the role of designing energy efficiency in buildings 
with low cost. There are no official bodies to oversee the profession and professionals in this 
field. The long history and massive development in the construction industry are enhanced 
this study, and put a lot of obligations in the research investigation.  
 
Throughout the different stages of the study, the researcher found that some of the 
respondents and the interviewees couldn’t distinguish the elements of the role of integrated 






design to deliver energy efficiency in buildings. This will lead to some consumed time in 
explaining the concept of integrated design to them. In table (4.4) below we can see the 
questions have sent to participants about the greatest potential for future integrated design 
technique in the UK construction industry, and how their answers reflected with the Likert 








Table 4.3 the types of questions have sent to participants 
 
Questions Mean Standard 
Deviation 
Mode 
10. Which of the following statements describes 
your views on using integrated design for low cost 







16. Where is the greatest potential for future 
integrated design technique in the UK construction 
industry?  
3.329 1.446 4 
 
 
Some respondents and interviewees were hesitating to answer the questions or to fill the 
questionnaire because they were not used to doing such type of survey. The researcher had to 
 Exert more efforts to tackle this problem. In addition, some of the respondents were not clear 
in answering questions related to the basic variables that they considered too sensitive, 
confidential or related to their status and their firms (Baumgartner & Steenkamp, 2001). 
 






In determining the framework of the study and the respondents, twenty-eight per cent of them 
did not respond to the questionnaire. Despite all these difficulties and problems, a scientific 
methodology was designed for the research.  This was followed by identifying the objectives 
of the study, collecting the required data, making the necessary analysis, standardising the 
results and drawing up the conclusions and recommendations (Braunoeller and Goertz, 
2000). 
 
The approach that was taken in methodology, used to create boundaries that have significant 
impacts. Responses have been influenced by the collection way of data as well as the fact of 
the evaluating process to these data (Denzin, et al., 2005). Integrated design, energy 
efficiency in buildings and cost cannot be neutral but are main actors of what is evaluated. 
Many participants might have given positive responses, hoping that this could improve the 
industry. Some respondents might have given negative responses due to dissatisfaction about 
the act of some parties that have a role in the whole process. In interviews and questionnaire, 
some issues are very sensitive and some participants might have experienced the evaluation 
as a ‘performance control’. In addition, surveys in general suffer from certain limitation, such 
as the predetermined nature of possible answers or the fact that most respondents tend to be 
more theoretical (Krishnaswamyet al., 2009).  
 
In addition, the main limitation in like this methodology can be determined in the expectation 
of answers' nature and how the participants would like to see the improvement of elements 
within construction industry. Hunteret al., (2013) suggest when the process of data collection 
started, it has emerged through the respondents’' perceptions, that there are key factors, which 
depended on implementing the process of the integrated design to achieve energy efficiency 
in buildings with low costs. And that does require the development of a number of indicators 
which can be examined and have kind of a close relevant relationship.  
These indicators are: -  
 
First is the state of the project in regard to the reliable activities, which already had taken 
place in the starts of others.  







Second is the existence of other factors that relate to their own projects. Recognising the key 
factors, that are working in the context of competition with others for the purpose of 
comparison of the development to the level of support which is given to them (UN, 2002). 
 
Third especially the difficulties in providing a differentiation between the key and secondary 
factors. 
 
This is due to respondents' views which taking some more active stances towards 
coordinating different projects, in aim to enlarges the visibility of barriers as obstacles and 
find the successful solutions to overcome. All the methodological considerations were used to 
mitigate the extent possible of difficulties faced the research to find the missing information 
by designing the careful survey to enhance the process of collecting data, and probing 
(Finnveden et al., 2003). 
 
 
4.12 The Survey Analysis 
 
The discussions, recommendations and conclusions are based on interviews and a 
questionnaire survey of a number of respondents in the construction industry. This 
investigates the current situation and experience of integrated design implementation to 
deliver the energy efficiency in buildings and analyse the results of the questionnaire. In 
addition, discovers the essential prerequisites to lessen the cost of integrated the design of 
energy efficient buildings (Ruane, 2016).  
 
 It enables the purposes of this research to evaluate the present state of exist tools in 
construction industry, participant’s perceptions, given the lack of study on integrated design, 
energy efficiency in buildings and cost. Conclusion needs support of analyse with the 
evidences that had infer from the responses in interviews with those in questionnaire.  
 






 More statistical analysis, including maximum factor analysis, are carried out to evaluate the 
impact of institutional variables on the take-up of implementing the whole process. 
In this chapter only to review those questionnaire data that are so relevant and have the 
effective influence on the results of research (Bergold, 2007).  
4.13 Views on Investigations 
Using the integrated design with low cost is probably going through unprecedented changes 
to make the transition in delivering energy efficiency in buildings. The demands on the 
integrated design could be as greatly as they are economic; increasingly to secure affordable 
and economical energy efficiency in buildings. Billiet et al. (2000) state that there are many 
specific contexts that have a significant role; which might affect the embodiment of the 
influence the integrated design process's impact to contribute in saving the efficient energy, 
and with a low-cost attribute so as to be among the main priorities of the policy makers. In 
same time, and in light of the ongoing changes in various industrial sectors and that requires 
reliance to take the advantages of available and collected information which helps decision- 
makers to develop future right decisions (Lindlof, et al., 2002). In recent years, we find that 
there is incessantly shift in focus on energy-saving systems, which requires a lot of looking as  
Shown in table (4.4):  
Table (4.4) The Views of Participants on Energy Efficiency in Buildings 
Questions Mean Standard 
Deviation 
Mode 







Table (4.4) The Views of Participants on Energy Efficiency in Buildings  
Rihoux, and Ragin,(2008) states that the process of using modern technologies in an 
innovative way; can be considered as one of means to produce mechanism in a different style 
1. Which of the following factors will have the 
GREATEST impact on energy efficient buildings in the 








5. In what order would you prioritise the elements of the 
Energy Efficiency in Buildings?  
3.105 1.322 3 
6. How do you expect UK policymakers to priorities the 
elements of the Energy Efficiency in Buildings? 
2.987 1.205 3 
7. What effects do you think each of the following areas 
in the last years on the UK energy efficiency in buildings 
policy has had on? 
2.513 1.322 1 
8. What effect do you think each of the following Energy 
Efficient buildings (EEB) mechanisms will have in 
encouraging investment in energy efficient buildings?  
3.921 1.252 5 
24. In which sector do you think the GREATEST low 
energy efficiency improvements can be made over the 
next 10 years? 
4.171 0.51 5 
25. Within the Building sector, through what specific 
area do you think the greatest efficiency gains can be 
made? 
4.053 0.831 4 
26. Within the commercial buildings sector, through 
what specific area do you think the greatest energy 
efficiency gains can be made over the next 10 years?   
3.987 0.959 4 
28. What single measure would be best taken by the 
current government to reach UK energy efficiency in 
buildings targets? 
3.316 1.319 4 






and new. This reflects the complex situations that face various industries as a result of the 
growing energy demands. Thus, underlines the importance of identifying the main 
challenges, which could be impede to industries. 
 
Holstein et al. (2012) indicate to tackle these kinds of challenges, our obligation need to form 
a new relationship between all parties; the public, policymakers, and industry professionals 
are all becoming more engaged in the debate; that have insight views about current and future 
challenges. They can frame that by identified biggest issues, with themes emerging on 
industry’s demands and continuity, public engagement, skills, investment and innovation 
requirements. Ongoing challenges need to balance the significances to requirements of 
integrated design with least cost of energy efficiency in buildings; thus was one concern of 
participants have been shared in the survey (Claire and Ray, 2004). 
 
In the reality to achieve the recent challenges that are deemed to overcome the economic 
situations in construction industry, that need to demonstrate the wide use of integrated design 
process to deliver all kinds of targets even at the short or long term of energy efficient 
buildings as Bryman (2006) states. Within the responses of who anticipated in this study’s 
survey, they recognised what are crucial contribute to achieve this study’s survey 
questionnaire.  
 
The table (4.5) explains the views of participants on the energy efficiency in buildings and 
their perceptions about the how energy influence the efficiency in buildings; also, the impacts 
of saving the energy on buildings industry. 
 
Those are identified as: How in high likelihood of success can use the integrated design at 
affordable and least cost to get energy efficiency in buildings? In addition, and across the 
construction industry, there are a number of indirect factors that have a significant influence 
on planning and decision-making (Handford and Peter, 2015). As a result, to promote an 
effective use of integrated design to help the achievement of the mutual goal of secure the 
delivering energy efficient buildings at least cost.   







Through the responses have been focusing on the consequence of integrating the use of the 
available technology, in addition to support invention that enhances essential empowering of 
long-term plan to promote the integrated design to develop a best form of investment without 
any kind of risk. In general, the participants' perception is that, existing policies will not meet  
the requirements of the energy efficiency in buildings. Around 6 in 10 of responses, they 
expect the shortfall rises as the timeline and to the eighty per cent reduction required.   
 
In meantime, and to enhance the role of integrated design in delivering the energy efficiency 
in buildings, the experts' views is given that, the policymakers should support the financial 
stability that can drive the policies to regularity and continuity in offering the profound 
changes in the design of efficient energy consumption across all kinds of construction 
industry and may be further more to other industry sectors (McCartan et al., 2012). 
 
That said, participants also think confidently that such policies will have insignificant effects 
on the cost of integrated design to deliver efficient energy in buildings, but will keep 
sufficient regulations for this time and not obligations that could led to binding effects for the 
next decades. Hardell and Fors (2005) explain in a similar way, policies to reach targets 
should transit the energy efficiency systems to the associated cost reduction in various 
approaches. Participants support actions to be taken to develop broader framework to use the 
integrated design within a low cost in construction energy efficiency in buildings.  
 
Faulkner, (2004) explains it is distinctly, there is a slight discrepancy arises in survey 
responses back to difference in priorities and perceptions; even in generalize all elements 
which are not sharing the same level of importance; however, they are broadly in alignment. 
Also, these priorities have been in shifting for many of generational. 
 
4.14 Energy Efficiency Potential Technology Perceptions 
 






Waterfield (2011) explains that the potential technology was one issue in the centre of 
participants concern and places the energy efficiency in buildings on top importance featured 
within cited measures. Continue to increase the level of investment in purpose of developing 
the use of integrated design and the low cost to achieve energy efficiency; it may influence 
the development infrastructure of this sector. These developments could take multiple trends 
that commensurate with the operability. In this sense, the increased investment in this sector 
creates many economic interests and a high increment in percentages in the provision of 
employment (Prindle et al., 2007).  
 
Also, the energy efficiency occupies the utmost importance when investors identify the 
factors that provide significant potential to reduce energy consumption (Finnveden, 2003). 
Respondents believe that there are two types of short-term and long-term goals, which is 
obtained through the promotion of the process of increasing energy efficiency, especially the 
efficiency in the built environment sector and in both commercial and residential properties 
and this includes improving kind and implementation of thermal insulation, as well as the 
modern fabric of building's structures and energy consumed in transportation. 
 
In addition, De Dearet al. (2004), they believe in the imperative of improving the 
management and control of energy consumption; and how to find appropriate solutions that 
could change the behaviour of consumers as main factors related to state a clear reduction in 
energy consumption within a limited scope. Approximately half of participants who are 
working in the industry emphasised the potential improvement for energy efficiency in 
buildings, this tendency is even more marked. More than half of respondents who work in 
manage side in industry, think the buildings as having the greatest possible over efficiency in 
industrial (Cheng et al., 2004).   
 
4.15 The Innovation Concentration  
One of the important points discussed by the participants is the support for energy efficiency 
systems, the focus in their priorities of innovation in this direction (DEFRA, 2006). In the use 
of modern technology; it will be as one of the close in the relations to the innovative process. 






Among the questions that the participants responded to the surveys' questions were about the 
levels of investment and its impact on stimulating the innovation process in the coming years. 
Also, the majority of respondents agree that the investment should be away from the funding 
derived from lists of energy consumption and should support the innovation process 
(Newson, 2015). The table (4.5) below shows the questions sent to participants about the 
innovation in integrated design and the how the barriers obstacle reducing the cost, also, 
shows the efficiency in buildings to save energy. 
 
Table (4.5) Questions sent to participants about the innovation in integrated design 
 
Questions Mean Standard 
Deviation 
Mode 
21. Do you think the innovation in integrated design 
for the low cost energy buildings is the most needed? 
4.066 1.037 4 
22. What do you see as the UK's greatest strength in 
terms of above? 
2.211 0.914 3 
23. What do you see as the largest barrier preventing 
innovation in integrated design for the low cost 
energy buildings in the UK? 
4.145 0.735 5 
 
4.16 What Effectiveness is in the Policy? 
 
There are a number of current factors need to evaluate for their effectiveness on the basis of 
its priority among those surveyed, as well as their contribution in influencing the building 
regulations relating to the policies of the implementation of energy efficiency in buildings 
with a least cost through the application of the use of integrated design. Thus, it should 
highlight a window on how to strengthen the mechanism of the process in the areas most 
important (Gillinghanet et al., 2009). 
 






In the views of a number of respondents, there is an understanding to the concept of 
integrated design application in the process of implementing energy efficiency in buildings 
that could be increasingly complex for its lack of financial incentives adequate with 
competitive interest rates in order to be implemented on a large format. Also, Brown and 
Wang (2015) suggest it should be noted that the implementation of that process, that process 
would be unable to cover all the deficits that are not easily processed based on their priority 
and category on it grouped. These incentives can be clearer to encourage investors, as well as 
to be within the scope of easy implementation for stakeholders. 
 
4.17 Impacts of Policy Uncertainty 
In the survey, the participants were asked to assess the energy efficiency technologies in 
buildings by discussing the impacts that on investment risk. If energy efficiency in buildings 
is excluded, the risk in investment will increase because the uncertainty in policies. 
Participants reckon the reasons are due to combined wider geopolitical issues. As shown in 
table (4.6) below how the question about react with the participants’ views according to 
Likert scale (Heine et al.2002). 
 
Table (4.6) The level of policy decisions 
 
Questions Mean Standard 
Deviation 
Mode 
9. At what level should policy decisions be made for 
the following areas? 
2.789 1.535 1 
 
The development of integrated design could be inhibited and the reason is the lack of 
incentives for its deployment. Responses in many trends link to stakeholders’ opposition, but 
the impartial effects on investment risk like uncertainty of policy that may be happen because 
to having the comparative technology effects. 
 






Newson et al. (2015) explain that all the participants believed there is an "apparent 
manipulation" of breaking the rules and policies, also they agreed on the importance of 
propagation of the energy technology consistent and enhances investors’ confidence about 
the importance of continuing certainty and the trends of these policies. The outcomes of such 
these policies need the adequate time to ensure the availability of full capital to the energy 
efficiency in buildings; as well as, the support to the effects of policies, which giving the 
additional impetus to the process of pick out the energy technology. Therefore, there is a need 
to recognise the comprehended effects of distinguishing the use of technology, and widening 
of promoting energy efficiency policy process (Geller et al., 2005). 
 
4.18 Existing Barriers 
 
Respondents have identified key factors that are perceived to have a great impact on 
employing the technologies and innovation either in financial challenge "investment and 
cost" or "government policy and regulation" (Faulkner, 2004). This reflects the participants’ 
perceptions about how clarified a stable investment to be qualified to move energy efficiency 
systems in buildings forward in regard to achieve planned goals. The transformative 
technologies could be a hurdle in market due to the risk aversion as typical barrier.  
Keirstead (2006) explains that the energy efficiency demands grow dramatically to respond 
to challenges identified by participants in the survey, and it is vital that buildings need to 
consider the type of design to achieve goals. One of the imperative points must be mentioned 
is the innovation and efficient energy management in new and existing buildings; thus need a 
consistent framework, which can be coordinated by effective collaboration among all parties 
(Leither, 2013). Also, they think there are many of technical concerns that will reflect on 
changes to make the cost work in effective way.  
 
Table (4.7) Differences between barriers and how they affect the whole process 
 Biggest Barriers 
 
Largest Barriers to Deployment 
of Energy Efficiency 
N 
1 Investment and Cost Investment and cost 108 






2 Government Policy, Legislation 
and Regulation 
Limitations of available 
technology 
89 
3 R & D (Research & Development) 
and deployment of Technology 
Energy Policy, Legislation and 
regulation 
48 
4 Public engagement/ acceptance Markets, economics and pricing 
structure 
34 
5 Risk aversion/ short- termism Technology Support, deployment 
and innovation 
27 
6 Knowledge/ attitudes Lack of incentives 26 
7 Markets/economics/ competition Knowledge, attitude and 
leadership 
25 
8 Environmental and Climate 
concerns 
Grid infrastructure 18 
9 Safety concerns Planning and land use 17 
10 International aspects Public engagement/ resistance to 
change 
14 
11 Lack of coordination -------- --- 
12 Shortage of people and skills -------- --- 
13 Low oil prices -------- --- 
 
N: number of responses to the questions 
 
The table (4.7) shows major realistic barriers that can indicate their influence on the process 
of using integrated design to deliver the energy efficiency in building. 
There is a real correlation between the knowledge of the energy efficiency in buildings and 
the motivate innovation in response to energy demands in accordance to generate and utilise 
all aspects of integrated design. Also, the responses have come out with Feed-in Tariffs 
scheme, which was introduced by Government Department for Energy and Climate Change 
(DECC) in 2010, as long-term effective investment by providing the ability to increase the 
generation capacity.  







Darby (2003) indicates that from prioritising perspective, affordability in participants' 
perception coming is in the first place. In the interests of participants, affordability in most 
policies is ineffective. In fact, thus indicates that respondents are less sure of the affordability 
can drive towards improving increased investment. In addition, it works in a perfect way 
everywhere, even this is a kind of intervention that address investment risks of demand with 
supporting policies encourage investors to bring home the value of energy efficiency in 
buildings (Part L Building Regulations applying to ALL buildings). In the same way, there is 
a real need to reassure the finance with alluring rates of interest. 
 
As shown in table (4.8) below the (8) questions about the cost and investment in energy 
efficiency sector within the construction industry.  
 
Table (4.8) Questions about the cost and investment in energy efficiency sector 
Questions (8) Mean Standard 
Deviation 
Mode 
2. Which of the following factors will have the 
GREATEST impact on UK properties prices in 
the near future? Which other factors will have 







3. A wide range of housing types collectively 
are responsible for 32% of final energy use in 
the UK, while the non-domestic premises in 
the UK are responsible for around 17% of total 
UK energy consumption. (Source: DECC, 
United Kingdom housing energy fact file, 
2013) 
Relative to today, how do you expect UK 
















4. Which of the following factors will have the 
GREATEST impact on UK construction 
industry prices in the near future? Which other 







12. In the UK, what is the level of investment 
risk due to policy uncertainty for the following 
low cost energy efficient buildings? 
4.421 0.913 5 
13. In order to maintain designing low cost 
energy buildings and meet environmental goals 
affordably, what do you think should happen to 
UK investment levels (from all sources) for the 
following areas over the next 10 years? 
3.053 1.413 2 
14. Where should the majority of funding for 
using large-scale of integrated design to 








20. What is the technology with the greatest 
potential for transforming the low cost energy 
efficient buildings by 2030? 
3.224 1.312 4 
 
 
4.19 The Survey Outcomes  
Professionals had their say in responses about the role of research in strengthening the 
innovation by enabling and emphasising the collaboration rather than depending on the all 
other resources. Sundramoorthyet al. (2011) explain there are some challenges one of them 
being how to develop the human resources and the assertion on the importance of integrating 
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                                     Figure 4.6: Communication/ Integration Grid 
                                                     (Source: Danityet al., 2006) 
 
The figure (4.6) explains the relationship between the integrated design and the 
communication. Cosgrove (2006) refers to the importance of maintaining communication 
with the beneficiaries in this sector channels is one of fundamental in the development 
process of implementation of the integrated design to achieve energy efficiency in buildings 
with least costs, as they develop features for this industry to show the sophisticated to meet 
the challenges that gives it the ability of all positive contact in all industry trends 
construction. Communication one of the ingredients to keep the public informed on the 
overall changes in the sources of technology in this sector, which contributes to enrich the 
skilled manpower to the various opportunities in this sector (Dainty et al., 2006). 
 
4.20 Room for Improvement  
 
Participants in their answers consistently expressed that communication with public has 
ineffective attribute, because there is no provision of support to ensuring that statutory and 
compiled with excellent communication ties; that are able to clarify the effective 
relationships to have the sense of direction and presents to unite people around the common 
goal. Some positivity areas of communication engaged with development and 
implementation plans to ensure the meet and exceeds of the expectations and schedule 
(Cheng, et al., 2001). 
 
This coincides with rebuilding the future relationship to draw and assigned the required 
persistent simplified dynamic policy, that ensures early intervention to avoid distrust, which 






has serious consequences to achieve the targets. Misunderstood messages from industry may 
be contradictory or not delivering to adequate number of people, with an acknowledgement 
that public perception influenced by the industry projects factors (Goldman, et al., 2005). 
 
4.21 What lessons to know? 
 
 Many of responses accepted the idea of improving all the areas, which this survey has dealt 
with but the focus on the poorly communicated. One of the most attributes that have been 
used by respondents was the cost, which is in contrast with communication but not perceived 
to be well. The importance of avoiding any escalation that affecting the delivery of service by 
enhanced the team approach with key communication to reinforce change systematic by 
supporting the mechanism of prices (Dentith, et al., 2004).   
 
A clear view participants have been strongly stated in their answers, nonetheless were 
differing opinions that are divided about renewable energy. More than 75% of responses 
were supportive to additional development and regarded the absence in public agreement as 
the barrier to its development. 
 
4.22 How to Improve Engagement? 
 
Participants were keen to share debate of improving understanding of all challenges in this 
process; which needs to involve in listening directly to parties who engaged in discussion 
about the energy efficiency system in buildings that designed by using integrated design 
(Gillingham, et al., 2009).   
 
Stakeholders have the chances to play an important role to engage one with another; each 
party must effectively have their words about securing the implementation of energy 
efficiency in buildings in a cooperative way. Again, responses confirm that all parties with 
jurisdiction have a deep insight to facilitate another trend to improve engagement in any 
future communication.   







4.23 The Professionalism 
 
In integrity, to change the energy efficiency in buildings; there are some challenges need to 
priorities. Availability of profession and skills within the workforce can achieve the physical 
infrastructure of the integrated design of energy efficiency in buildings. This applies to both 
the physical infrastructure and to the provision of skills and capabilities within the workforce 
(Oyserman, and Lee, 2008).  
Responses were eager to ensure the availability of adequate energy efficiency resources to 
buildings within the real investment and skilled professionals’ staff who can deliver the 
targets (Denzin et al., 2005). Respondents have identified the new generation of skilled 
people who will attract the industry and move forward to provide secure sources of 
workforce that fill the shortage. Also, they have important insights to bring to the debate and 
confirm what many in industry and professionals, but a new approach is applied to this 
appeal. 
 
4.24 Lack of Professionals 
 
The participants in the survey raised an important point, about apparent lack of competent 
professional staff in this area of the industry; which in (their perception) may persist for a 
number of years. Also, they referred to the same shortage in some of the vital sectors of 
renewable and unconventional sectors. Thus could lead to increase the reluctance risk of the 
capital investment in this type of industry sectors. This indicates as an evident in some 
sectors, like the supply of energy efficiency in buildings and power supply technology, in an 
indication to the climatic considerations, and in consistent to the reduction of carbon 
emissions standards (Kemmelmeier, et al., 2003).  
 
There are a number of barriers that could influence designing the energy efficiency in 
buildings industry; one of them is the skilled tradesmen shortage but in a level less than other 
sectors of industry (Dietz, 2010). Thus, in a someway will improve the industry. The new 






entrants have an interestingly role; who work in industry with a number of attracting 
advantages. In same time, some of qualified people professionally who came from other 
industries aspects background can involve in this industry. This could support and improve 
job opportunities to help the growth of innovation in many industry sectors.  
 
4.25 Skilled Workforce Retention  
 
US Department of Energy Report (2016) explains that all construction industry sectors are 
seeking to retain the manpower that have long experience and actively contributed to the 
process of building of efficient energy projects. The process of assessing and valuing the 
exciting experience professionals could lead to the process of build new expertise workforce 
with a training under the supervision of the skilled and experienced people; thus will 
contribute to renewal and support the new workforce over the next future years.      
Table below shows the questions about shortage in professional people differentiate with 
Likert scale. In Table (4.9) some of questions answered by participants about the shortage of 
qualified people and the statistic results. 
 
Table (4.9) Questions for Participants about the Shortage of Qualified People 
 
Questions Mean Standard 
Deviation 
Mode 
18. Can you identify any existing surplus or 
shortage in qualified professionals in each of the 
following sectors 
4.355 1.197 5 
19. In the next 10 years, do you foresee surplus or 
shortage of qualified professionals in each of the 
following sectors:  










This chapter employed the content analysis technique to analyse the interview test and relate 
the results with the findings of qualitative survey. The use of each text allowed the extraction 
of the object structure, the qualifying structure(s), and abstract elements for the variables 
(Saladana, 2012). The frequencies of occurrence for each abstract element were calculated 
and cross-referenced in order to determine the relative strength and influence of their related 
variables on the introduction and take-up of implement integrated design of energy efficiency 
in buildings.  
 
The content analysis demonstrates that most of the interviews share the view that the project's 
stakeholders authoritarian in approach this affected the work of other roles. These actors 
seem to believe in their way of design the energy efficiency in buildings. This research 
concludes that design like these projects is characterised by a negative influence of old design 
methods and impedes the introduction and development of integrated design. 
 
The interviews indicate that promotion is not based only on merits and skills of professionals 
to delegate strong effects to elementary variables in this sector of construction industry 
considerations (Patton, 2002). Furthermore, the relationships between these variables are 
based mutual advantage. The interviews demonstrate that the participants are not reflecting a 
personal view but their opinions depend on collective general experiences in industry. 
The interviews also reveal that all skilled and unskilled staff of any team is participating in 
the successes of projects of same trends in construction industry, and play their role in regard 
to their positions. In same time, this indicates the importance of hiring skilled people from the 
same industry or those who transferred from other industries but they have the related skills; 
will dominate the right method of implement this industrial sector.  
 
The interviews confirm that the professionals play the most important role in this sector of 
construction industry. Also, indicate they have a lack of strategy, co-operation, and co-
ordination (Flyvbjerg, 2006). This research concludes that some of the professionals’ 
negative characteristics impede the development and implementation of such projects.    






Energy efficient buildings projects are not certain operations and the interviews with 
professionals in this sector of construction industry disclosed a lack of strategy or frequent 
changes in strategy. They indicate that all actors in this sector of construction industry 
routinely exhibit a lack of precise strategy. This research concludes that the dimensions of 
uncertainty avoidance impede the implementation of integrated design to deliver energy 






















The conclusions of this study are divided in accordance with aims and objectives of the 
study. The construction industry has seen many developments at the level of growth of the 
means of energy efficiency in buildings, reflecting effectively in the process of energy 






consumption, especially when the construction of buildings, as well as during the early stages 
of planning and design, which has allocated small costs but significant savings of energy. 
There are a number of steps seeking to the marginal cost by designers especially during the 
preliminary stages of design and that's clearly contributes to the reduction of the relative costs 
of energy and the most important obvious increases that could occur in the thickness of 
building's walls and efficiency in electrical appliances in buildings, as well as the thickness of 
the insulating layers. 
 
There are some amendments that are brought by designers such as dispensing with the 
supplementary systems which reduces the construction costs efficiently and effectively and 
turns the building better than other buildings improvements, but nonetheless make such 
decisions in the final stages of the design is still less expensive than taking after construction 
is completed. To take such a step in the initial stages of the design for any project must be 
decide what are the decisions that must be taken in the design phase for low-cost energy-
efficient buildings, resulting in obtaining massive changes include aesthetic aspects of the 
buildings. But such decisions if taken later may lead to a substantial increase in the level of 
the project time allocated for the work and costs, as well as that could lead also to the damage 
has not been introduced in advance. 
 
The statement posed in this study was, “The use of integrated design to deliver the energy 
efficiency in building at least cost”. Also, some of the problems in moving from this simple 
goal to practical measures have been discussed in this research. The study showed how the 
strategy for creating an efficiency regulation will affect the energy savings. Reducing the cost 
of life cycle of a building may lead to have better performance even exceeding more than the 
present performance. 
 
There is no right choice, but only one index of the efficiency, and it is important to realize 
that the bias that may arise when using only one. For buildings, it is likely to give a fair 
arrangement there is no single indicator of efficiency. In fact, it is likely that the index will 
fluctuate depending on the choice of the rankings for efficiency. Buildings are more 






complicated because of the practical design incorporates many potentials of the most saving 
energy. 
 
The process of determining the consequences of the choices made by the design at the initial 
stages is considered one of the tasks of decision-makers and through which possess the 
ability to calculate age of the building costs. Despite the fact that the decision-makers often 
do not devote part of their time to oversee the implementation of construction stages 
operating or even finance. But different people involved in the implementation of the 
construction of the building, as well as prepare the size required for the work of the budgets, 
which gives a clear picture of who governs the operation of the building, and often involve 
incentives for the development of the division of energy use as the best. 
 
When embarking on the design of a building, the designers are putting the energy efficiency, 
within the list of main design points, raises concerns but they are not the only point. And it 
focuses on the development of most of the buildings in construction costs very little 
concerned about operating costs.  
 
There are three bases essential to classify the buildings in accordance to the ability to save 
energy:  
1. Buildings' materials and equipment;  
2. Buildings' should have all facilities to keep appropriate services running;  
3. Buildings that operated in such a manner to similar buildings.   
These bases restrict on the way of defining in obvious all conventional characteristics.    
 
The aim of the current study was to develop the relationship structure to be able in regulating 
the nature of deliver the energy efficiency in buildings; designed by using integrated design 
at least cost; within which integrated design activities are recognised. For this drive, the 
concept of integrated design is an effective way of design to deliver energy efficient 
buildings. There are certain characters in this kind of design that may interpret or merged a 
number of results. 







 5.2 Conclusion related to Integrated Design 
 
The integrated design is a process to gather all the elements together at the same time and 
used them to reduce the energy consumption in buildings. The integrated design is working 
towards the optimization status so the design can use a number of the means as the materials 
of thermal insulation as well as the use of the efficiency of design. Focus on energy 
efficiency and the systems particularly could be used in the initial stages of the design of the 
buildings in the most important of the main options available for integrated design to be 
considered. This belongs to the nature of the dialectical relationship that reflects the 
interaction between systems costumed and design which provides a real opportunity for the 
development of standards and laws that define the special construction requirements to 
regulate the energy efficiency in buildings policies. 
 
Integrated design may lead to very amazing usage of energy efficiency in buildings. In 
addition, the construction policies can support the integrated design initiatives that promote 
the high development to enhance the efficient energy implementation in buildings. Integrated 
design intended to deliver the highly promotion through the standards and the energy 
efficiency schemes, and that will lead to the application highly efficient technologies in 
general.  
 
There is a persistent need to reduce the cost of using the integrated design in the efficient 
energy in new buildings and renovate the existing buildings. Some of the traditional buildings 
may need to raise the potential of the cost-effectively, in considering the energy efficiency; 
and thus because some of these buildings have not been refurbished since long years.  By 
increasing the energy efficiency initiatives to address the new buildings and improvements by 
refurbishment and major renovation.  
 
5.3 Conclusion related to Energy Efficiency in Buildings 
 






There are many influencing factors of the energy performance of a building; building codes 
usually introducing the most integrated of these factors: the building structure and operating 
systems.  Most building energy efficiency regulations started with requirements for the 
building energy saving, and nearly all efficiency regulations for new buildings include most 
the requirements. As the building’s energy saving improves, regulations focus on the energy 
efficiency of building systems. Also, regulations address all other technologies and the forms 
of energy saving. 
 
Most energy efficient systems in buildings are first standards for the construction industry so 
they are taken into account through the various stages of construction. But others focus on the 
use of appliances and equipment that consumes less energy, which is the most efficient and 
the other systems don't take it into consideration. This explains the obvious difference 
between the aspects of these systems, especially when high specifications are required for the 
building so as to get high requirements. 
 
There are many different ways to set energy efficiency requirements and each has its various 
own advantages and disadvantages. In particular, for the prescriptive of efficiency on the 
basis of a guideline, but in general, it is easier to understand contractors, where they are given 
values in detail. Energy efficiency requirements can also be mapped in ways that trade-off, 
build the model, and the framework of energy or energy performance. It is basically a set 
requirement either on the part or component or building level as both a maximum value 
calculated.  
 
There are a number of developing energy efficiency methods to reduce costs, some of them 
are avoiding over enhanced some parts of buildings, and thus could decrease the cost of 
energy efficiency consumption. Also, some methods are prioritised to fulfil the energy 
efficiency requirements.    
 
Some designers focused on interest of improving the performance of energy efficiency in 
buildings without putting into account the completion of the selection process for how to use 






energy and without reference to estimate the amount of energy used. There are a number of 
possibilities which are based on the performance of energy and attention to get the best 
effective costs at the cheapest solutions. 
 
It is not easy to distinguish between each type of energy efficiency requirements and whether 
it is existing in the comparison of different methods of saving energy in the development of 
the construction industry. As a consequence, these methods are quite surprising and 
reasonable considering the individual, performance and the method frame.  
 
The longer term energy efficiency in buildings will be the only workable solution. Using the 
integrated design to achieve energy efficiency in buildings should be arranged as the goal for 
future building policies or energy efficiency standards to ensure the development of 
optimized solution. Any financial restrains for new and existing buildings may prevent the 
integrated design from delivering the energy efficiency to ensure that buildings can be cost 
the least over the next years. One of the most expanding points in the concept of energy 
efficiency is the energy embodied in construction and demolition. 
 
Some of researchers think that the potentials of efficient costs will continue increase also year 
after year because there will still be need for renovation of existing buildings and because 
new buildings will continue to be constructed. In same way, to improve the efficiency in 
buildings there is a real demand to introduce policies that demonstrate the energy efficiency 
in buildings and overcome all barriers by emphasising the effective strategies.   Policies and 
initiatives can be the limits for continue effective development, which would result in 
increasing the energy efficiency in buildings. Also, with a least cost, the role of new 
technologies can improve the solutions that allows for full use of process of optimizing 
energy efficiency in buildings. 
 
        
 
 






5.4 Conclusion on potentials in new buildings  
The possibilities for savings in new buildings are calculated based on the figures and forecast. 
This research explores the integrated design and the cost impacts to deliver energy efficiency 
in buildings. The objectives of this study are: to define the integrated design as a concept, 
system that can be differentiated from other systems in delivering the energy efficiency in 
buildings; to investigate the current situation of integrated design in order to identify and 
explain the barriers facing its adoption and implementation; to identify and explain the 
institutional barriers related to key players in this sector of industry, and evaluate their effects 
on the energy efficiency in buildings and be able to overcome the barriers and problems 
facing the sector of industry. 
 
5.5 Conclusion related Methodology 
 
In this methodology, the combined quantitative and qualitative methodology is set out. The 
chapter explores the analytical techniques that engaged in the study and clarifies the reasons 
behind selecting these methodologies. Maxwelland Loomis (2003), illustrates that the 
quantitative approach was selected to highlight the impact of groups of variables, namely, 
basic variables, institutional variables, variables related to research three elements (integrated 
design, energy efficiency and cost) adopted and problems facing industry. The qualitative 
approach was selected to conduct the based data collection and to examine the generated 
propositions and questions, which were based on the literature review and the based 
discussion. Teddlieet al. (2008), explain that the mixture of both the quantitative and 
qualitative approaches facilitated the crosschecking of the results of the one method against 
those of the other. The two approaches are jointly on balancing. Also the research 
methodology defined the justifications and the participant as units of analysis. 
 
For the purpose of expand the understanding process to explain the fact; (Holstein, and 
Gubrium, 2000) illustrate the use of the qualitative approach widely and intensely will be the 
right path to focus in a close understanding perspective. Also, to recruit the quantitative 
approach adequately to answer questions that need the description of the used methods, as 






well as in the use of survey, that's because the quantitative approach seeks to highlight the 
facts that could have seen by the largest number of individuals. 
 
Heyvaret (2016) explains that the research could recognize the questionnaire items related to 
literature review lack data, all kinds of barriers, and the problems facing this sector of 
construction industry. The key assumptions that the research is consist of are  
integrated design, energy efficiency in buildings, cost, and the problems facing construction 
industry.   
 
One of the key assumptions in the research is that the integrated design needs to be applied 
properly because the barriers are not receptive to adopt it. The initial assumption and 
questions could create the barriers that impede to achieve the design of energy efficiency in 
buildings with low cost. This research’s methodology outlined the analysis process for both 
the quantitative and qualitative approaches to the questionnaire’s results. This is statistically 
assessed a level of confidence. As will be seen a statistical regression technique was also 
used to analyse the relations between the variables (Chilisa, 2011).  
 
Participants are often chosen with the anticipation that they were meeting firm requirements. 
Chosen the model in qualitative research is always about a few of non- typical situations. 
Though, it is crucial in improving a real considerate for further choice could be formulating 
it. Qualitative approach generally is defined by the examining and the analytical. The 
outcomes are not usually to be employed and apply them in all situations (Denzin, and 
Lincoln, 2005). This examination was carried out to evaluate the impact of the variables on 
the take-up of whole process. Further analyses were carried out to give more evidence on 
different groups of variables. 
 
The explanation of the qualitative approach, adopted by means of leading analysis to 
literature and questionnaire and interviews. For the purpose of expanding the understanding 
process to explain the fact; Gubrium, and Holstein, (2000) illustrate the use of the qualitative 
approach widely and intensely will be the right path to focus in a close understanding 






perspective. Also, to recruit the quantitative approach adequately to answer questions that 
need the description of the used methods, as well as in the use of survey, that's because the 
quantitative approach seeks to highlight the facts that could have seen by the largest number 
of individuals. Selecting interviewees and participants in questionnaire from different 
projects was based on criteria (Dale et al., 2015): 
 
a. the process,  
b. the type of projects,  
c. the availability of staff,  
d. the value and size of the project and  
e. the availability of resources. 
 
The research similarly clarified the propositions and questions for the questionnaire and 
defined the type of the relevant data and observations to be collected while leading the 
interviews with the professionals who play role in the accomplish of a number of projects. 
Hammersley (2008) explains that outcomes of the interviews were drawn up to adopt a 
manual form of analysing these findings, which is the result of extraction and classifying the 
information collected from the interviews. This includes a long-term government strategy for 
a decarbonized system, which works towards the integration of electricity, heat, and 
transportation systems.  
 
The integration of the systems of efficient energy in construction industry, the government’s 
strategies should work towards that integration. There is a significant lack of implementing 
energy efficiency in traditional buildings, which affect the performance and possibility of 
achieving the targets realistically; while the calls for the consideration of cost effectiveness 
((Irani, et al., 2003). Lastly, this explored strength and criticism of the methodology and 
underlined the problems encountered in this research.  
 
This study comprises two empirical approaches: a quantitative approach by means of 
structured questionnaire and a qualitative approach focusing on interviews. A questionnaire 






was sent to one hundred and fifty professional persons from different construction firms in 
the UK. Of these active professionals, only one hundred and eight percent responded. Data 
analysis of the only one hundred and eight completed questionnaires employed a combination 
of approach ranging from simple approaches such as analysis of individual questions, to 
regression analysis, and maximum likelihood factor and variables analysis.                                                                                                                      
 
The qualitative approach was based on theoretical propositions and questions that were 
explored through the survey that based projects in the UK. Data and observations related the 
integrated design and institutional variables were collected by means of in-depth. The study 
analysed the interview texts by employing a manual from of content analysis to obtain 
reliable results. It organised the interviews’ findings in tabulated framework and extracted the 
object structure, the qualifying structure(s), and the abstract elements for the variables related 
to each of the propositions. Results of the quantitative and qualitative findings were analysed, 
compared and systematically combined to identify and define the impact of Integrated 
Design, Energy Efficiency in Buildings, and the Cost. 
 
This research makes the following contributions to knowledge: it presents a review of using 
integrated design and energy efficiency in buildings in the construction industry in the UK. 
And the underlying institutional framework; it highlights the recent emergence of applying 
the integrated design to deliver the energy efficiency in buildings, provides insights into the 
potential problems and barriers facing implementation of integrated design and assess the 
impact of these barriers on this sector of construction industry. The research engages with 
construction industry at 4 – level: Integrated design, Energy Efficiency in Buildings, Cost and 
Participants’ experiences.  
 
The study also provides a blueprint for facilitating the advancement, offering 
recommendations to all actors of the construction industry and the institutions to overcome 
barriers and potential problems facing the industry. Finally, the study suggests lessons to be 
learned from the evaluation of applying the integrated design to deliver energy efficiency in 






buildings with low cost by means of knowledge and technology transfer, especially as related 
to the development of the construction industry.  
 
The survey and interviews highlighted the integrated design role in the energy efficiency in 
the building process and provide evidences that barriers and potential problems related to this 
implementation do indeed exist. In this research concluded that some stakeholders have a 
lack of the experience and qualification in a number of areas of this knowledge. This lack of 
knowledge, combined with a lack of fixed institutional policies to monitor and regulate the 
industrial profession, which cause the hinder to the implementation of energy efficiency in 
buildings. 
 
5.6 Conclusion related Methodology Analysis  
 
The methodology analysis chapter employed the manual content analysis technique to 
analyse the interview test and relate the results with the findings of qualitative survey. The 
use of each text allowed the extraction of the object structure, the qualifying structure(s), and 
abstract elements for the variables. The frequencies of occurrence for each abstract element 
were calculated and cross-referenced in order to determine the relative strength and influence 
of their related variables on the introduction and take-up of implement integrated design of 
energy efficiency in buildings.  
 
The content analysis demonstrates that most of the interviews share the view that the project's 
stakeholders were in some projects behave with authoritarian, which affect the work of other 
roles. These actors seem to believe in their way of design the energy efficiency in buildings. 
This research concludes that design like these projects is characterised by a negative 
influence of old design methods and impedes the introduction and development of integrated 
design. 
 
The interviews indicate that promotion is not based only on merits and skills of professionals 
to delegate strong effects to elementary variables in this sector of construction industry 






considerations. Furthermore, the relationships between these variables are based mutual 
advantage. The interviews demonstrate that the participants are not reflecting a personal view 
but their opinions depend on collective general experiences in industry. 
 
The interviews confirm that the professionals play the most important role in this sector of 
construction industry. Also, indicate they have a lack of strategy, co-operation, and co-
ordination. This research concludes that some of the professionals’ negative characteristics 
impede the development and implementation of such projects.    
 
Energy efficient buildings projects are not certain operations and the interviews with 
professionals in this sector of construction industry disclosed a lack of strategy or frequent 
changes in strategy. They indicate that all actors in this sector of construction industry 
routinely exhibit a lack of precise strategy. This research concludes that the dimensions of 
uncertainty avoidance impede the implementation of integrated design to deliver energy 
efficiency in buildings.  
 
5.7 Conclusions related to the Construction Industry 
 
This sector of construction industry derives very significance simply from the magnitude of 
its activities, in terms of workforce, investment and intensive interaction with other economic 
and related sectors. At present, the industry lacks systematic approach to financial 
management, general administration and proper utilisation of advanced technology. This 
makes this study particularly interesting as important attempt to change the present approach 
in the context of saving energy in least cost by using the integrated design.  
 
The integrated design ability is considered an essential contributor to the development 
process by delivering the energy efficiency in buildings. Therefore, improving construction 
capacity and capability is of a fundamental importance to a developing any country. 
 






The work done by the construction industry sector, size of sharp variations has shown in both 
the private and public sectors, and can be attributed to main factors: the impact of limited 
funds available, it runs forward, and the lack of comprehensive government policies to 
encourage the use of integrated design in delivering the energy efficiency in buildings. 
 
Integrated design emerged in energy efficient buildings only popular use recently and has 
mainly been implemented by designers, owners and investors in private and public sector 
those who discontented with performance of the traditional methods. All public and private 
firms have acquired only modest knowledge and the function in the absence of an official or 
private institution to regulate their profession. At present, Integrated Design in Energy 
Efficiency in buildings is implemented in an irregular manner and gives some negative 
results to all participants, especially to designers, owners and investors. 
 
5.8 Conclusion related to the Variables 
 
The variables, including the experiences of workforce in industry, the level of education of 
people who involving in this sector of construction industry. Though eighty-nine percent of 
the participants have or more than fifteen years of experience, they have the opportunities to 
gain more experience in this field of industry. Only a small percent of participants who don’t 
have that much experience in this field based on their executed projects. The implementation 
of energy efficiency in buildings faced an important problem; because of the lack of 
experience and knowledge. The small volume of investment is another barrier and potential 
problem, it is not enough to enable the industry to work and expand. This potential problem 
impedes the implementation of energy efficiency in buildings.  
 
Almost sixty-seven percent of the participants are holding of BA or BSc degrees. Among the 
respondents, thirty-nine percent have experience that exceed twenty-five years, indicating 
that the most participants currently involved in this sector who graduated just before the 
emergence of energy efficiency in buildings concept.  
 






5.9 Conclusion related to the Financial Barriers 
 
The process of determining the appropriate policies to overcome barriers at all levels, require 
more developments in any move to build a new building, whether new or a renovation of old 
buildings, and this is something that requires a deepening and broadening people's 
understanding about the nature of the use of energy efficiency in buildings. 
 
Financial barriers and maximum expenses can be a barrier to increase designing the energy 
efficiency in buildings. Demands for energy efficiency in buildings should be defined by 
major renovation and refurbishment of all the buildings; even they are varying in the usage, 
size, and type. The renovation will increase the chance of buildings to improve the feasible 
energy efficiency especially the existing buildings. 
 
5.10 Conclusion related Skills 
In addition, a lack of profession is deeply ingrained in some players of the construction 
industry and at the different skills levels in different sectors in this type of industry. In light 
of this overriding concern, this study advances the following definition of integrated design, 
energy efficiency in buildings, and cost, which similar and differs from the definition offered 
by other researchers. 
 
The energy efficiency in buildings industry also lacks from the constant supply of well-
trained engineers, skilled technical workers, and managers who working towards the gain of 
financial skills and experience through training, education and the transfer of knowledge 
from other places. Some contractors’ firms are not associated with research and development 
institutions, except for some specific and infrequent co-operation agreements. 
 
This conducted study demonstrates that designing the energy efficient buildings is a 
collective team works. The process of hiring promotion is based on skills and rules. These 
features and characteristics can impede the implementation of energy efficiency in buildings. 






The outcomes of the analyses reveal that skilled employees or unskilled are on the staff of 
any of the teams participating in the construction projects. 
 
Sometimes if there is a lack of skills creates confusion and conflicts among the workforce in 
industry as the participants explained, which leads to overruns in cost and time. Also, 
sometimes the workforce faced lack knowledge of construction industry, and integrated 
design knowledge in particular, as well as the energy efficiency in buildings. The 
participating consultants in the energy efficient buildings projects demonstrated the hesitation 
among the competition firms involved in such projects and examine if this best way by 
applying the integrated design. 
 
5.11 Conclusion related Policies 
 
Integrated policies to regulate the energy efficiency of buildings play major roles in the 
process of energy performance in buildings, and from the perspective of coverage the 
requirements for the building of efficient energy hand and the process of dealing with cases 
of the use of this energy in all stages of construction and all equipment and devices used 
during the construction and beyond. Often these policies include both new and old buildings 
and focus on how to improve these buildings through the development of costumed 
performance of services in buildings. 
 
The process of determining the appropriate policies to overcome barriers at all levels, require 
more developments in any move to build a new building, whether new or a renovation of old 
buildings, and this is something that requires a deepening and broadening people's 
understanding about the nature of the use of energy efficiency in buildings. 
 
Policies and initiatives can be the limits for continue effective development, which would 
result in increasing the energy efficiency in buildings. Also, with a least cost, the role of new 
technologies can improve the solutions that allows for full use of process of optimizing 
energy efficiency in buildings. 







5.12 Conclusion related Cost 
 
There is a rising in cost of the new building in last recent years, because there is a sharp rise 
in energy prices, making them more expensive compared to conventional buildings; and that 
were the reasons for the high prices of the fact that the establishment of the modern buildings 
include the additional thermal insulation, ventilation and heating systems costs. It was found 
from the completed projects that the additional costs of the homes in average has been repaid 
in 20-21 years in a simple repay time, and interest were repaid over 25 years. 
 
The process of determining the consequences of the choices made by the design at the initial 
stages is considered one of the tasks of decision-makers and through which possess the 
ability to calculate age of the building costs. Despite the fact that the decision-makers often 
do not devote part of their time to oversee the implementation of construction stages 
operating or even finance. But different people involved in the implementation of the 
construction of the building, as well as prepare the size required for the work of the budgets, 
which gives a clear picture of who governs the operation of the building, and often involve 
incentives for the development of the division of energy use as the best. 
 
Some of researchers think that the potentials of efficient costs will continue increase also year 
after year because there will still be need for renovation of existing buildings and because 
new buildings will continue to be constructed. In same way, to improve the efficiency in 
buildings there is a real demand to introduce policies that demonstrate the energy efficiency 
in buildings and overcome all barriers by emphasising the effective strategies.   
 
This sector of construction industry derives very significance simply from the magnitude of 
its activities, in terms of workforce, investment and intensive interaction with other economic 
and related sectors. At present, the industry lacks systematic approach to financial 
management, general administration and proper utilisation of advanced technology. This 






makes this study particularly interesting as important attempt to change the present approach 
in the context of saving energy in least cost by using the integrated design.  
 
The work done by the construction industry sector, size of sharp variations has shown in both 
the private and public sectors, and can be attributed to main factors: the impact of limited 
funds available, it runs forward, and the lack of comprehensive government policies to 
encourage the use of integrated design in delivering the energy efficiency in buildings. 
 
Cost is considered as one of the most important assessment criteria for projects of buildings 
with energy efficient, and that the process of improving the cost in a consistent way is a 
means of measuring the efficiency of the projects. The concept of investing in buildings with 
energy efficiency may contribute to the process of the evolution of the use of integrated 
design to achieve energy efficiency in buildings. 
Costs play a major role in achieving the traditional construction practice. As well as the costs 
analysis includes a number of methods and measures of calculating the cost of consumption 







The findings presented below are organised according to propositions that formed the core of 
the study. Integrated policies to regulate the energy efficiency of buildings play major roles in 
the process of energy performance in buildings, and from the perspective of coverage the 
requirements for the building of efficient energy hand and the process of dealing with cases 
of the use of this energy in all stages of construction and all equipment and devices used 
during the construction and beyond. Often these policies include both new and old buildings 
and focus on how to improve these buildings through the development of costumed 
performance of services in buildings. 







Since long time ago, the focus of building on how to maintain the reduction of energy 
consumption sector as a result of the fact that the buildings remain existing for long lifespan 
compared to the rest of other remains. The factor of technology also plays as one of the 
factors that contribute to increased energy efficiency so screeds up to reduce consumption to 
nearly half in conjunction with other factors. These days there is a real need to take the 
necessary procedures to enhance the possibility of use of the integrated design in both new 
and existing buildings and apply it with the cheapest costs. 
 
In conclusion of this study, the aim has been achieved in different levels of research sections 
as the following paragraphs show that. Integrated design users who are participating in 
energy efficiency in buildings projects in a better situation than conventional design users. 
Unqualified designers are sometimes put their impacts in wrong way. The research reveals 
that the role of integrated design to deliver energy efficiency in buildings at least cost; the 
designers can magnify this role to be used in finding the constructive design method that 
meet the objectives of this study to deliver the energy efficiency in buildings. In addition, the 
study concludes that participating unqualified designers who have a lack to expertise in team-
work, and do not understand the real meaning of co-operation and co-ordination, do not value 
time, also, have a lack of financial knowledge. 
 
The research demonstrates the important role of the integrated design in delivering the energy 
efficiency in buildings in the construction industry in general and in particular. The research 
revealed additional problems related to the institutional resources’ negative attitude towards 
implementing of energy efficiency in buildings, the absence of an institutional body to 
regulate the technical professions, and the lack of support by the public sectors for research 
and development.  
 
Furthermore, sometimes consultants misunderstand this kind of environment. Besides that, 
some of them face the lack of the technical capabilities, and professionalism. Moreover, the 
survey and interviews reveal that consultants demonstrate their dissatisfaction. Some of them 






are believe they are more versed in their profession and show a dictatorial attitude towards 
other parties, especially the other professions. Also, through responds gathered from 
participants can evaluate the skills required to enable an effective the integrated design to 
influence a workable strategy in the process. 
 
Lessons can be learned in all area of research that there is a substantial room for convergence 
and future improvement. Compared to other saving energy systems, there is still quite some 
room for improvement of building standards.  
All these factors impede the progress and development of the energy efficiency in buildings. 
Training the labour force, including the managers, will increase the efficiency and will help 
develop and improve the interaction between construction industries as a whole. Such action 
would facilitate using the integrated design and implementation of energy efficiency in 
buildings. This study has established the way of its contribution to expand knowledge 
grounds, through connect the discussion of the findings of this study to previous existing 
studies. 
The recommendations of the study are set out in accordance to following sections. 
 
5.14 Recommendation 
In this research there are a number of recommendations that have been addressed to the 
stakeholders, and which is placed to overawe the institutional and other barriers. The use of 
integrated design influences the energy efficiency in buildings which comprise the 
construction industry. Research has set out a number of recommendations in the next 
sections.   
 
5.14.1 Recommendations to this sector of construction industry 
 
The use of integrated design to design the buildings with the energy efficiency at least cost 
should be promoted. Also, the process of integrated design should be reformed to enhance the 
use of energy efficient buildings in construction industry. 







The opportunity for continuity should be formed for all elements of the process of using the 
integrated design to deliver energy efficiency in buildings; which is encourage all different 
kinds of investments that will support and compromised the design process.  
 
To ensure providing the construction industry with a constant stream of skilled and non-
skilled labour who are qualified enough to improve the productivity through boosting the 
objectives of the design process’s elements in this sector of construction industry. Therefore, 
that does will restructure this sector labour rules and policies validity. 
 
Involve a large number of workers in training programmes to support the construction 
industry with qualified engineers with capability to overcome all barriers and transfer the 
technology comprehension.  
 
The stakeholders should understand their role in the integrated design process, and improve 
the quality of their performance. All will need to adopt a more strategic and systematic 
approach to improve their business if they wish to progress, develop, and thrive in a dynamic 
environment. Design dimensions are considered to be main elements influencing a strategic 
approach, and implications for all aspects of implementing the integrated design process. 
 
If the above-mentioned recommendations are implemented, it is likely that the prospects are 
reachable if investors engaged in a reform and enforce existing law. Major changes need to 
be made to enhance the apply energy efficiency in buildings. However, so substantial 
changes are expected in the short-term. 
 
5.14.2 Recommendations related to barriers 
 
The stakeholders should be assured of not expanding in employing a large number of labours 
who are not skilled in the way of implementing the process of applying the energy efficiency 
in buildings by using the integrated design. 







The stakeholders should develop incentives to encourage the workforce in order to attract 
more qualified processionals to join this sector of construction industry and overcome 
negative characteristics. If challenges are blotted out, reform efforts can advance and the 
wheel of investment can begin to increase and roll. This will also address the fundamental 
need for further trust and team-building. 
 
The stakeholders should work to ensure the influences of skilled people, which encourage 
other skilled people from other industries to join this sector. There should be complete 
integration between the different professions of the design. Also the research recommends 
limiting the influence of extended the application of integrated design in delivering energy 
efficiency in buildings.  
 
Exerted the efforts to extend overcome the barriers and empower the policies and legislation 
to utmost efforts that should be exerted to tackle legislation. 
Also, efforts should be exerted to come up with practical solutions to the particular obstacles 
facing integrated design empowerment to deliver energy efficiency in buildings. The research 
recommends that designers should be encouraged to participate in construction sector without 
underestimating their capabilities. 
 
Uncertainty about the role of integrated design, designers should abide by the law and always 
be punctual. Designers and all other professional in this sector of construction industry must 
be adopt to develop a technical of precision and punctuality that does not tolerate deviations 
from the law or the use of laws and regulations. 
 
5.14.3 Recommendations related to recognised barriers 
 
Integrated design should appoint the effective techniques to develop clear strategies and to 
deal professionally with the other participate factors in the process. This will reduce the lack 






of flexibility in this sector of the construction industry and generally in delivering the 
efficient energy buildings process in particular. 
 
Stakeholders should retrain the services engineers of the integrated design from the first 
moment a project is conceived. This will reduce conflicts among teams in the integrated 
design process and overcome the barriers to the implementations of energy efficiency in 
buildings. Designers should co-operate, co-ordinate and facilitate the implementation of a 
proper design process. 
 
To implement the integrated design process, special attention should be given to outlining 
and defining of the responsibility for each party. This is especially important for projects in 
this sector of construction industry. 
 
5.14.4 Recommendations to stakeholders 
 
The stakeholders that currently adopting the approach of energy efficiency in buildings 
should take immediate action with the help of all those concerned, especially the public 
sector, to regulate this process. This body would monitor and regulate the practitioners and 
protect their interests. It should also accredit the interests of the other parties involved in this 
process, as well as the general concepts about reducing of increasing the cost. 
 
Stakeholders should enhance the capabilities of using the integrated design in the 
achievement of efficient energy buildings, expand the types of services for this kind of 
buildings can offer, and enrich the knowledge of public in the various areas of cost can play 
in this application. This would enable them overcome the present lack of knowledge using 
the integrated design in such kind of buildings or to employ these services when they are 
required. 
 






To facilitate the widened of use the energy efficiency in buildings, stakeholders should hire 
experienced professionals who are qualified in this field and are capable of supporting the 
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Request for information 
 
Please send me a copy of the study results to the address listed below. 
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Questionnaire and Reasons 
 
Invitations : 150, Professional (88), Pre-professional (62), Reply: 108 (72%), 
Missed: 42 (28%) 








Section 1 of 11 
 
Q1 
  Answered: 106  Skipped: 2 
Which of the following factors will have the GREATEST impact on energy efficient 
buildings in the near future in the UK? Which other factors will have a significant  









Greatest impact Other factors 
– Needs levels in developed countries 0 10% 
 
– Needs levels in developing countries 0 9% 
 
– Economical instability 59% 
 
0 
– Actions / policies of saving energy 0 8% 
 




– Technological developments 0 5% 
 
– Property trading 0 5% 
 
Total Responses = 106 






The reason for asking this question because there is no sufficient literature about the 




 Answered: 107 Skipped: 1 
Which of the following factors will have the GREATEST impact on UK properties 
prices in the near future? Which other factors will have a significant impact? Please  










Greatest impact Other factors 
– Domestic capacity in the UK property 0 15% 
– UK energy efficiency residential buildings 
demand 
0 35% 
– Taxation / duties 39% 0 
– Construction industry trading 0 11% 
Total Responses = 107 
 
The justifications for question two; that there is no mention to the obligations of the 




 Answered: 106 Skipped: 2 
A wide ranges of housing types collectively is responsible for 32% of final energy use  






in the UK, while the non-domestic premises in the UK are responsible for around 17% 
of total UK energy consumption. (Source: DECC, United Kingdom housing energy fact 








Greatest impact Other factors 
– Decrease more than 5% 0 0 
– Decrease up to 5% 0 5% 
– Stay about the same 0 15% 
– Increase up to 5%  49% 0 
–Increase more than 5%  0 11% 
– Not sure 0 20% 
Total Responses = 106 
 
 
The reason for sparking a debate like in this question because there is no enough 
literature about the dialectical relationship between the UK properties prices and the 








Answered: 108 Skipped: 0 
 
 







Which of the following factors will have the GREATEST impact on UK construction 







Greatest impact Other factors 
– Conventional design costs 0 15% 
– Economic factors 0 15% 
– Actions / measures due to 
sustainability / climate concerns 
0 5% 
– UK energy efficiency policies 0 5% 
– Taxation / duties 30% 0 
– Builders costs 0 10% 
– Integrated design costs 0 20% 
Total Responses = 108 
 
The cause for this question; there is no adequate information about the keys and factors 
that have significant impacts on the UK construction industry prices in the near future. 
 
Part 2 




Answered: 105 Skipped: 3 













Greatest impact Other factors 
– Affordability 28% 0 
– Security 38% 0 
– Efficiency 34% 0 
Total Responses = 105 
 
The justifications for this question because there is no evidence in literature about how 




Answered: 107 Skipped: 1 
 
How do you expect UK policymakers to priorities the elements of the Energy Efficiency in 
Buildings? 
 
There is a reason to generate this question because no appropriate specifics about how 







Answer Choices Responses 
 Greatest impact Other factors 
– Affordability 0 28% 
– Security 0 17% 
– Low cost energy in buildings 55% 0 
Total Responses = 107 

















Answered: 108 Skipped: 0 
 
What effects do you think each of the following areas in the last years on the UK energy 




















Securing energy supplies ✓      
Climate change and 
efficiency development 
 ✓     
Improving industrial 
energy efficiency in 
buildings 
 ✓     
Supporting all  ✓     






deployment types for the 




  ✓    
Simplify taxation of 
energy efficiency in 
buildings 
     ✓ 
Improving integrated 
design process in 
buildings 
✓      
Improving energy 
efficiency performance in 
buildings 
 ✓     




There is a cause to produce this question, which is the lack information about the effects 




 Answered: 108 Skipped: 0 
 
What effect do you think the following Energy Efficient buildings (EEB) mechanisms?  
 Responses 




















Capacity Mechanism  ✓     
Total Responses = 108 
 
 
In order to discuss this question there are few authors who have written about the effect 

















Answered: 102 Skipped: 6 





UN EU UK Devolved Local 









✓     
Climate change and 





    
Research and 
innovation 
  ✓   
Saving low cost 
energy in buildings 
    ✓ 
Energy efficiency 
security 
  ✓   
Total Responses = 102 
 
The cause to produce this question is the lack information about what may constrain 
resources workability to align with the needs of implementing the integrated design in 






Answered: 101 Skipped: 7 
 
Which of the following statements describes your views on using integrated design for low 











Answer Choices Responses 
This should be pursued 31 
This should be pursued, but with stricter regulations than currently exist  24 
This should be pursued, but with restrictions on siting 20 
This should not be pursued 12 
I am unsure if this should be pursued 14 
Other Please enter an 'other' value for this selection 0 
Total Responses = 101 
 
The reason for choosing this question lack of equality of energy efficiency and buildings 
in literature, which is a problem and barrier, needs to change. 
 
Q11 
 Answered: 101 Skipped: 7 
 








5 - Very knowledgeable - I consider myself an expert on this subject matter 31 
4 - Knowledgeable - I am confident discussing this area  48 
3 - Fairly knowledgeable - I know enough to give an informed response 14 
2 - Some knowledge - I have heard or read about this topic 8 
1 - Not very knowledgeable - I know little or nothing of this subject matter 0 
Total Responses = 101 
 
The reason for this question is to form a clear idea about the participants’ experiences 
in this field. 









 Answered: 103 Skipped: 5 
In the UK, what is the level of investment risk due to policy uncertainty for the following low 



















  8    
Renovation 
traditional buildings 
 16     
Upgrading and 
expanding the low 
cost energy in 
buildings  
 19     
Expanding the 
using of integrated 
design in low cost 
energy buildings 
33      
Total Responses = 103 
 
This question will give a full picture about the investment in the UK and the sectors that 
have benefit from that investment. 
 












 Answered: 108 Skipped: 0 
In order to maintain designing low cost energy buildings and meet environmental 
goals affordably, what do you think should happen to UK investment levels (from 
all sources) for the following areas over the next 10 years? 
 
          Answer Choices Responses 
Increase Maintain Decrease Not sure 
Improving energy efficiency 
in traditional buildings 
 ✓   
Total Responses = 138 
 
 
This question has been created because there is not a lot of literatures have been written 
about the inconsistency in applying rules that have negative impacts on the 
implementation and take-up of low cost energy efficient buildings, which needs more 



























Answered: 102 Skipped: 6 
Where should the majority of funding for using large-scale of integrated design to achieve the 
energy efficiency in buildings come from? 
 
Answer Choices Responses 
Government-Private partnerships 14 
UK Government and devolved administrations (i.e. taxpayers) 9 
Institutional investors (banks, hedge funds, etc.) 26 
International (e.g. EU funding) 8 
Private sector construction companies 37 
Consumer bills 8 
Other Please enter an 'other' value for this selection 0 
Total Responses = 102 
 
This question due to the justifications for another very important potential problem and 
barrier missed in literature that could happened because of the shortage of precision in 
skills of professionals in the UK. 
 
















 Answered: 104 Skipped: 4 
How knowledgeable are you regarding the integrated design in this sector? 
Answer Choices Responses 
 
5 - Very knowledgeable - I consider myself an expert on this subject 
matter 
49 
4 - Knowledgeable - I am confident discussing this area 32 
3 - Fairly knowledgeable - I know enough to give an informed response 16 
2 - Some knowledge - I have heard or read about this topic 7 
1 - Not very knowledgeable - I know little or nothing of this subject 
matter 
0 
Total Responses = 104 
The reason for this question is to form a clear idea about the participants’ experiences 




Part 4 Section 4 of 11 
 
Q16 







Answered: 103 Skipped: 5 
Where is the greatest potential for future integrated design technologies in the UK 
construction industry? *Please this question is required.  
Due to the UK construction industry has no clear perception around the future 











Answered: 100 Skipped: 8 
 
 
Can you identify any existing surplus or shortage in professionals in each of the following 





Government plans (national) 30 
Individual buildings 48 
Integrated design will not have a significant part in the UK energy 
efficient buildings industry 
22 
Not sure 3 
Total Responses = 103 














Answer Choices Responses 
Surplus Neutral Shortage Not sure 
UK energy efficiency 
in buildings 








 ✓   
Integrated design 
method 
 ✓   
Upgrading and 
expanding the use of 
integrated design 
   ✓ 
Improving domestic 
building’s energy 
efficiency   
  ✓  
Improving commercial 
building’s energy 
efficiency   
 ✓   
Improving industrial 
building’s energy 
efficiency   
 ✓   






Total Responses = 100 
 
Q18 
Answered: 104 Skipped: 4 
In which sector do you think the GREATEST energy efficiency improvements  







New integrated design in residential Buildings 47 
Traditional design in residential Buildings 31 
Design commercial buildings 26 
Total Responses = 104 
 
43% 
 Part 6 
Section 6 of 11 
Q19 
Answered: 101 Skipped: 7 
Within the residential building sector, through what specific area do you think the greatest 
efficiency gains can be made? 
 
Answer Choices Responses 
Controls and systems 16 
Retrofitting existing building fabric 35 
Renovate traditional buildings 29 
Technology and equipment upgrades 21 
Total Responses = 101  






This question has based on there is no enough literature about how the technology can 
influence the saving cost of energy efficient buildings. 
50% 
Part 7 
Section 7 of 11 - You've done the hard work; later sections are shorter! 
Q20 
Answered: 103 Skipped: 5 
Within the commercial buildings sector, through what specific area do you think the greatest 





 Answered: 105 Skipped: 3 
How knowledgeable are you regarding the subject of gaining energy efficiency in 
commercial buildings?   
Answer Choices Responses 
Controls and systems 29 
Retrofitting existing building fabric 32 
Smart appliances 17 
Technology and equipment upgrades 25 
Total Responses = 103  
Answer Choices Responses 
5 - Very knowledgeable - I consider myself an expert on this subject 
matter 
33 
4 - Knowledgeable - I am confident discussing this area  39 
3 - Fairly knowledgeable - I know enough to give an informed response 18 
2 - Some knowledge - I have heard or read about this topic 12 
1 - Not very knowledgeable - I know little or nothing of this subject 3 







The reason for this question is to form a clear idea about the participants’ experiences 





What do you see as the largest barrier preventing innovation in integrated design for 










Section 8 of 11 – You’re more than halfway! 
 
Q23 
Answered: 99 Skipped: 9 
Where is the greatest potential for future integrated design technologies in the UK 
construction industry? 
matter  
Total Responses = 105 












Government plans (national) 35 
Individual buildings  48 
Integrated design will not be a significant part of the UK energy 
efficient buildings  
0 
Not sure 16 
Total Responses = 99 
With the context of this research; the reason for this question to take place because in 
the UK, there is no enough literature about the perception around the future of low cost   
energy efficiency improvements in buildings can be made.  
Q24 
Answered: 108 Skipped: 0 
How knowledgeable are you regarding the subject matter in this sector? 
 
Answer Choices Responses 
5 - Very knowledgeable - I consider myself an expert on this subject 
matter 
68 
4 - Knowledgeable - I am confident discussing this area 29 
3 - Fairly knowledgeable - I know enough to give an informed 
response 
9 
2 - Some knowledge - I have heard or read about this topic  2 
1 - Not very knowledgeable - I know little or nothing of this subject 
matter 
0 
Total Responses = 108 108 
 
Because there are no clear thoughts about which areas can gain greatest energy 
efficiency in building sector; this question has been introduced.   
 








Answered: 108 Skipped: 0 
 
Can you identify any existing surplus or shortage in qualified professionals in each of the 
following sectors? 
 
Answer Choices Responses 
Surplus Neutral Shortage Not sure 
UK energy efficiency in 
buildings 
✓    
UK conventional 
buildings design 
  ✓  
Increased interconnection    ✓ 
Total Responses = 108 
 
In same way, this question has been generated due to there is no clear thoughts about 




























Answered: 108 Skipped: 0 
In the next 10 years, do you foresee surplus or shortage of qualified professionals in each of 
the following sectors?  
 
Answer Choices Responses 
Surplus Neutral Shortage Not sure 
Expanding and installing new 
technologies energy 
efficiency in buildings 
 
✓ 
   
Upgrading and expanding the 
use of integrated design 
   ✓ 
Improving domestic building 
energy efficiency 
 ✓   
Improving commercial 
building energy efficiency 
✓    
Upgrading and expanding the 
use of integrated design 
   ✓ 
Behaviour change    ✓ 
Improving domestic building 
energy efficiency 
 ✓   
Total Responses = 108 
















Section 9 of 11 
Q27 
Answered: 101 Skipped: 7 
What single measure would be best taken by the current government to reach UK energy 






Section 10 of 11 
 
Q28 
 Answered: 96 Skipped: 12 
71% 







The UK’s 2013 primary energy demand comprised heat* (48%), transport* (39%), and 
electricity* (13%)(DECC, Energy consumption in the UK [ECUK], 2015). What is the 
technology with the greatest potential for transforming the low cost energy efficient buildings 







Answered: 128 Skipped: 10 
 
What are the biggest barriers to the uptake the transformative technology you have 





























Section 11 of 11 
Demographics 
Please tell us about yourself 
Q30 
 Answered: 108 Skipped: 0 
What is your current level of seniority? *Please this question is required.  
 
Junior / Officer  
Manager / Senior Manager  
Director / Head of department / Vice President / Partner  
President / C-level executive / Owner  
Consultant  







Other Please enter an 'other' value for this selection 
 
Q31 
Answered: 108 Skipped: 0 
What is the size of your current organisation?  
Individual  
2 - 49 employees  
50 - 249 employees  




 Answered: 108 Skipped: 0 
In what discipline do you currently work?  
If you are retired, please select the discipline(s) in which you formerly  
worked. (Please tick all that apply) *This question is required.  
Architecture and building  
Economics, business, management and commerce  
Energy management  
Engineering and related technologies  
Environment  
Health and safety  
HR and recruitment  
Information technology  






Inspection and maintenance  
Law and legal practice  
Measurement, testing and control  
Natural and physical sciences  
Planning and design  
Policy and governance  
Research and development  
Skills, education and training  





Answered: 108 Skipped: 0 
 
If you would you like to leave any additional comments, please do so here: (Optional - 50 













Thank you for taking the time to complete this Survey. We realise it requires a significant 
amount of time, and we greatly 
appreciate your effort. This activity depends upon your support; thank you for making it 
possible!  
 
100% 
 
 
